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NOVEL COMPOUNDS 
Field of tiie Inveation 

This invention relates to novd 2-heteioai3d- and 2-aryl- 7-azaindole [2-aieteio)aiyl-lH- 
5 pym)lo[2>b]pyridme] dmvatives, processes for their preparation, intermediates fliCTeto, 
pharmaceutical compositions comprising them, and tbeir use in flierapy. 

l^Backponftd qf the Invention 

liidudble T cell Kinase (Ilk) is a membra- of the Teo-family of cytosolic protein tyrosine 

10 kinases. In mammalians, this family also mctades Btk, Tec, Bmx, and Txk. These kinases 
regulate various immune cell functions that int^te signals givenby fte other cytosolic 
tyrosine kinases as well as serine/lhreonine kinases, lipid kinases, and small Gprotdns. 
Tec^femily kinases have Ae following goieral stracture: a N-t€aminal pleckstrin-homology 
QPH) domain, a Tec-homology domain fliat inchides a Btk motif and one or two proiine- 

15 rich (PR) motife, a SH3domam, a SH2 domain and a c-tcrminal catalytic (SHI) d 
These kinases are expressed exclusively in hanatopoietic tissues, with the exertion of 
Tec and Bmx that have also been detected in widotheKal cells. The cellular distribution is 
diCFerajt for the Tec-femily monbas. For example, Itk is expressed by T cells, NK cells 
and mast cdls, whereas Bflc is ©qpressed by all hematopoi^c cells exc^t T cells. Thus, 

20 hematopoietic cdls may express one or several Tec-family kinases. For example, T cells 
repress Itk, Tec and T^ and mast cells express Btic, Idc and Tec 
Bflc is by far the most extaisively studied among the Tec-family kinases, dne to its 
assodalion with X-linked agammaglobulinemia (XLA), and Btk is currently fee only Tec- 
: family kinase with a known human phenotype. XLA patients^ 

25 B cells and thOTlg levels are strongily reduced. 

: : Itk"^" mice show defects in T cdl activation and differentiation. T helper 2 (Tli2) 

•** 

..!:" diffaentiation is disrupted in these mice, whereas Thl differentiation is apparently intact 

* • • 

InT and B cells, signalling teough T cdl receptors and B cell receptors leads to activation 
' 30 of Itk and Btk, respectively. Downstream of Ilk and Btic a number of different messengers 



are engaged; scaffolding piotdns (SLP-76, LAT, SLP-65), Src kinases, MAP kinases, and 
PB-K. These ev^ts are followed by PLC-y activation ttiat leads to IP3 genwation and 
sustained Ca^ flux, and subsequently activation of transaription factcMrs. PLC-ofl has been 
suggested as a direct substrate fin- Idc 

In T cdls, Itk (and Tec) may also mediate dgnalltng through the Ca>28 co-receptor. 
Furthennore, Itk has in T cells been nnplicated in Ihe activation of P-integrm. 
Signalling ftom Tec-femily kinases can also be regulated by PH domain-mediated plasma 
membrane localization, and by Sro-famfly-mediated phosphorylation of critical tyrosine 
residues. Interestingly, Itk, Bflc and Txk have recently been shown to translocate to the 
nucleus after activation. 

From studies using Itk-/- mice, it has been proposed Aat Itk is required for Th2 but not Thl 
cdl development This was demonstrated in the N. brasitiensis and L major uifection 
models where the Itk-/- animals are protected in the Ldshmania model indicating an intact 
Thl response^ whereas they are suscqitible to infection with K Brasiliensis that requires 
an intact Th2 re^onse for resolution of the infection. This indicates that modulation of Itk 
activity may prove useM for treatment of Th2-driven disorders and conditions- 

We have identified flie critical role of Itk in regulating important mast cell and basophil 
functions and established that the activity of mast cells or basophils may be inhibited 
tibrou^ inhibition of ItL Thus Itk inhibitors may be used as pharmaceutical agents for the 
treatment of mast cdl-diivm or basophil-driven conditions or diseases. In particular, we 
have identified Itk as a target for inhibiting several key events in both acute and late phase 
allergic reactions common to allexgic rhinitis and asthma. 

WO 98/47899 discloses certain 6-substituted 3-(4-pyridyl)«lH-pyrrolo[2,3-b]pyridines and 
6-substituted 3-{4-pyrimidyl)-lH-pyTrolo[23-b]pyridines as inhiT)itors of p38 kinase. The 
compounds are useful in the treatment of diseases associated with ^e overproduction of 
inflammatory cytokines. Certain compounds disclosed in this application are disclaimed 
from the scope of the present invention. 
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WO 99/20624 discloses certain aza- and diazar indoles as inhibitors of p38 kinase. 
However, 7-azaindoles in whidi N4 is unsubslituted are not disclosed in this application. 

5 WO 01 747922 discloses substituted aza- and diaza- indoles as kinase inhibitors, in 
particular, as inhibitors of the protdn tryosine kinase Syk. 

Henry, J. R. et al,, J, Med. Chem. 41 (1998) 4196 describe certain 6-aniino-2-(4- 
fhiorqphenyl)-3<4-pyridyl)-lH-pyrrolo[2,3-blpyiidiriw^ such as the compound: 

10 




H 



as p38 kinase inhibitors. 

15 The compounds disclosed in J. Mei Oient 41 (1998) 4196 and in WO 01/47922 are not 
wittnn the generic scope of the present application. 

Henry, J. R. et al^ Bioorg. Mei Oiem. Letters, 1998, 8, 3335-3340 discloses the 
compound 2<4-fluorophenyl)-3K4-pyridiiQrl)-lH-pyrrolo[2,3-b]pyri^ as a p38 kinase 
20 inhibitor. 

Patent application JP 1 1-305996 discloses, inter alia, certain 3-(4-hydioxyphenyl)- and 3- 
(4-hydroxy-3-pyridyl)- azaindole derivatives. The compounds have activity at the 
oestrogen recq[)tor and are tiiereby useful in tiie treatment of osteoporosis. Certain 
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compounds disclosed in this patait application are disclaimed from the scope of the 
present inventioa 

JCS Peddn 1, 1980, 506-51 1 discloses the compound 23-diphenyl-lH-pynt>loI2> 
5 blpyridine. 

J. Chem. Soc. (C) 1969, 1505-1514 discloses the conqwund 4-m^3^-2,3-di0ienyl-lH- 
pynolo[2^-b]pyridjiie. 

10 None of the above publications are concerned with compounds that have utility as 
inUbitois of the kinase Itk. 

The present invention discloses novel substituted 24ieteacoaiyl- and 2-ai)d- 7-azaindoleS 
tiiat have activity as Itk inhibitors and are fliereby useful as phannaceuticals, particularly 
15 for the treatment ofaUergicihnatis and of asthma. 

Disclosure of flxe Invention 

The present invention provides a compound of formula (I): 

H 

0) 

wherein: 

R* represents ptmyl or a five or six mraobered aromatic hetaocydic ring containing 1 to 3 
heteroatoms selected indepeodenfly from O, S and N; said phenyl or aromatic heteroqrclic 



100655-1 SE 



5 

ring bring opli<Mia!ly substituted by one or more substitoents sdected iDdapGodea&y fiom 

4 

halogen,Cl to4a]kyUClto4alk>xyorCC>2R ; 

represents a saturated or paitiaDy unsaturated 4 to 7 monbered ring, optionally 
5 including 1 or 2 heteroatoms independently sdected fiom O, N and S(0)n and optionally 
incorporating 1 or 2 caibonyl groups; and optionally suhstitirted by halogen, OH, CI to 4 
alkyl, CI to 4 alkoxy, CI to 4 alkanpjd, CI to 4 alkylsulphonyl or CO2R ; 

or represents phaiyl or a five or six membered aromatic heterocydic ring containing 1 
10 to 3 heteroatoms mdependaifly selected from 0, S and N; said phenyl or aromatic 
hetCTocy ctic ring being optionally substituted by one or more substituents selected 
independenflyfiomhdogea,Clto4aIlo4,Clto4aIko3Qr,OH,a^,C02R andagroup 

15 W rqnresoits O or abend; 

XrtpresentsCl to4aIkyl,-CO-,-CH2CHOHCH2-orabon4 
7 8 

Yr^presentsNR R ; 

20 

or Y i^reseate a saturated or partially unsaturated 4 to 7 membered ring, optionally 
including 1 or 2 heteroatoms indepeiKiaitly selected from O, N and 

incorporating 1 or 2 carbonyl groiqw, and optionally substituted by one or more 
: substituents selected independently from OH, CI to 4 alkyl, CI to 4 alkoxy, CI to 4 

5 

2s alkaDoyi,CIto4allc^sul^1u»Q4<M'C02R ; 

orYrepresaitsCl to 4 alkwty optionally fcrfher substituted by OH or CI to4alko3Qr; 
rqffeseots H, halogen, CI to 4 all^l, CI to 4 alkoxy or cyano; 
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R*, R^ and R^ indepMidmtly lepceseat H ot CI to 4 aUgrl; 

r' and r'' independently represent H, CI to 4 aBcyl. ^H2CHOHCH20H, CI to 4 alkanoyl 
5 or a group -G-J-K wherein G represents -CO- or a bond; J represents CI to 4 alkyl; and 
K represents -mV°or -CH(NH2)C02r": 

9 JO 

R^andR^^indq>endeatlyKpreseiitHorClto4alkyl;orthe^ together 
represents a saturated 5 or 6 menibered azacycUc ring; 

. R"icpreseatsHorClto4aUorl; 
n re{Hesents an integer 0^ 1 or 2; 

15 and phacmaceuticany acceptable salts hereof; 

provided that; ^ 
(i) when is at the 6-position and rqwesents C 1 to 4 alkoxy and at the same time R 
tqsiesents optionally substituted jAenyl, then R^ does not represent imsubstitiited 4-pyridyl 
. orunsubstituted4-pyninidyl;and 

20 (ii) when R^ represents 4-hydroxyphenyl or 4.hydroxy-3-pyridyl either optionafly &rther 
substituted by halogeaa, CI to 4 alkyl or C 1 to 4 alkoxy, then R^ represents cyano; and 
(iii) flie foUowing three compounds arc disclaimed - 2-(4-fluoiophenyl)-3-(4-pyridinyl)- 
lH-pyrrolo[23-blpyridine; 2^-dipheQyi-lH-pynolo[2^-blpyridin^ and 4-mcthyl-2,3- 
diphenyHH-pynolo[23-blpyridine. 

25 

The compounds of fonnula (I) may exist in enantLomearic forms. All enantiomers, 
diastereoisomers, racemates and mixtures thereof are mduded within the scope of flie 
invention. 



Compounds of formula (I) may also exist in various tautomeric fonoas. All possible 
tautomeric fiinns and mixtures thraof are included within fiie scope of Ibe invention. 

Unless otherwise indicated, the term "C 1 to 4 alkyl" referred to herein denotes a straight or 
brandied diain alkyl group having from 1 to 4 carbon atoms: Examples of such groups 
include methyl, ethyl, n-propyl, i-i»opyl. a-butyl, i-butyl and t-butyl. 

Unless otherwise indicated, flie torn "CI to4 aJkoxy - referred to herein daiotes an 
oxygai substituent bonded to a strai^ or branched diain alkyl ffoap having fiom 1 to 4 
carbon atoms. Examples of such groups include methoxy, eftoxy, n-propoxy, i-propoxy, n- 
butoxy, i-butoxy and s-butoxy. 

Unless otherwise indicated, fee tern "CI to 4 alkanoyr referred to herein daiotes a 
carbonyl group attached to a straight or branched chain alkyl group having from 1 to 3 
carbon atoms. Examples of such groups include fbmiyl, ac^ and propionyl. 

Unless ofeerwise indicated, the tmn "CI to 4 alkylsulphonyl" referred to herein daiotes a 
sulphonyl group. -80^, attached to a strai^t or branched chain alkyl group having from I 
to 4 carbon atoms. Examples of such groups mcludemettiylsuJphonyl and ethylsulphonyl. 

Unless ofeerwise indicated, fee term "halogen" referred to herein denotes fluorine, 
chlorine, bromine and iodine. 

Examples of a five or six membered aromatic heterocyclic ring containing 1 to 3 
hetoroatoms indep«identf y selected independently from O, S and N include fiiran, 
feiophoie, pyiToIe, pyridine, imidazole, thiazole, oxazole, isoxazole, isothiazole, triazole, 
oxadiazole, pyrazine and pyrimidine. 

Examples of a saturated or partially unsaturated 4 to 7 memb^ed ring, optionally including 
1 or 2 heteroaloms ind^dently sdected from O. N and S(0)n and optionally 
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incorporating 1 or 2 carbon^ groups include cydopentane, cydohexane, cydoheptane, 
pyrrolidine, piperidine, morpholine, tbiomorpholine, piperazine, pyrrolidinone. 
oxa2»lidinone, piperidinone, tetrahydiofiiian, qrelopaatene, dil^ 
dehydropiperidine. 

5 

Examples of a saturated 5 or 6 membered azacydic ring indude pynoUdine and piperidine. 

In one embodin«snt, in fiamula (I) represents optionally substituted phenyl, fiiryl, 
thienyl, thiazolyi. pyrrolyl or oxazolyl. In another embodiment, R represents phenyl, furyl 
10 orpyrrolyl,optionallysubstitutedbyClto2alkoxyorhalogen. 

In one embodiment, R^ in'foimula (I) is at the ^position of &e azaindole ring system. In 
one embodiment, R^r^esents halogen or cyano. In anofliCT embodiment, R rqjresents 



IS 



bromo or cyano 



In one embodiment, R^ in fbnmila (1) represents a saturated or partially unsaturated 4 to 7 
roemberedring, optionally inchufing 1 or 2 beUsroatoms independentiy selected fiom O. N 
and S(0)n and opdonally incorporating 1 or 2 carboayl groups; and optionaUy substituted 
by halogen, OH, CI to 4 alkyl, CI to 4 alkoxy, CI to 4 alkanoyl, CI to 4 alkylsulphonyl or 



20 COjR^; 



In one embodiment, R^ represents optionaUy substituted piperazane. 

In another embodiment, R^ in fimnula (I) represents phenyl or a five or six membered 
aromatic heterocyclic ring containing 1 to 3 heteroatoms independently selected from O, S 
and N; said phenyl or aromatic heterocydic ring being optionally substitutedby one or more 
substituenls sdected independently fcnq halogen, CI to 4 alkyl, CI to 4 alkoxy, OH, CN, 
CO2R* and a gioijp -W-X-Y; 



30 



In another embodiment. R^ represents phenyl substituted by CI to 4 alkoxy or by a group 
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In another embodiment W in fonnula (I) repres«ttt8 O. 
5 In one embodiment, the invention provides a compound of formijla (la) 




(la) 

wherein: 

iqjresents phenyl or a five or six membered aromaidc heterocyclic ring contaviing 1 to 3 
heteroatoms selected independently ftom O, S and N; said phenyl or aromatic hetero<ycIic 
ring bdng optionally substituted by one w more substituents selected indq)endeiitly from 

4 

halDgcn,Cl to4alkyl,Clto4alkoxyorCX)2R ; 

represents a saturated or partially unsaturated 4 to 7 mendwed ring, optionally 
inchiding 1 or 2 heteroatoms indqjendently selected from O, N and S(0)n and optionally 
incorporating 1 or 2 carbonyl groups; and optionally substituted by halogen, OH, CI to 4 
aDqrl,Clto4alkoxy,Clto4aIkanoyl,Clto4alkylsulphonylor^ ; 

or R^ r^resents phenyl or a five or six membaed aiOTiatic heterocycUc ring containing 1 
to 3 heteroatoms independently sdected fix>m 0, S and N; said phenyl or aromatic 
heterocyclic ring being optionally substituted by one or more substituaits sdected 
indqpendently from halogpn, CI to 4 alkyU CI to 4 alkoxy, (^^ 

-W-X-Y; 
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Wrepresents O or abond; 

X represents CI to 4 allgd, -CO, -CHzCHOHCHr or abond; 

s 

7 8 

Y represents NR R ; 

or Y represents a saturated or partially unsaturated 4 to 7 membered ring, optionally 
including 1 or 2 hetecoatoms indepcnd«iay sdected fiom 0, N and S(0)n and optionally 
10 incorporating 1 or 2 caibonyl groups; and optionally substituted by one o^ more 
substituents selected indq)endfintly from OH, CI to 4 aD^ 
alkanoyl, CI to 4 alkylsulphonyl or Cp2R^ 

or Y represents CI to 4 alkoxy optionally furthcar substituted by OH or CI to 4 allcoxy; 

IS 

R^ represents halogen. CI to4aIkyl,Cl to4alkoxyQr<yano; 
R^, R^ and R^ indepmdcnfly represent H or CI to 4 all^l; 

20 R^ and R^ independently rq^resentH, CI to 4 alkyl,<H2CHOHCH20H, CI to 4 al^^ 
or a group -G-J-K wherein G represents -CO- or a bond; J represents C 1 to 4 a&yl ; and 
Krq)res«its-NRV^ or-CH(NH2)C02R^^; 

' :* R^ and R^^ indq^endently represent H or CI to 4 alkyl; or Ihe group -NR^R^^ together 

25 lepreseots a saturated S or 6 menibeiiedazacyclic ring; 

.:r R^^rqiresentsHorClto4allQ^l; 

l*\ n rqnresents an integer 0, 1 or 2; 

... 30 
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and phanxiaceutically acc^table salts tiiereo£ 

Particular compounds according to the present invention include: 

5-bromo-3K4-melhoxypheayl>2-phenyl4/f-pynt)lo[^ 

5-bromo-3<3-med)oxyphaiyl>2-phenyl-iJy-pyrn)lop^ 

4- (5-biomo-2-phenyl-l/f-pyrrDlo[W-%yridin-3-^^^ 

5- bromo-2-<2-furyl)-3-phenyl-li^pynolo[2^-fr]^^ 
3^{4-[5-bromo.2K2-fiiiylVliy-pynrolo[2^-i^]pyri 

l-amine; 

5-bromo-3<4-nuwpholin-4-ylphenyl>2-phenyl-l//-pyrroloP^^^ 

5-bromo-2,3'^he(n34-l^r-pym)lo[2,3-*]pyridi 

5-biomo-2-(44TOmophenyl)-3-i)henyl4fr-pynote^ 

5"lTOmo-2^-bis(4-meliK)xyphffliyl)-lff-pym>lo[2>61py^^ 

^;^3-{4^5Hbromo-2-(2-fiiryl)-Lff-pyrrol^ 

dimethylanune; 

5-bromo-3-phen>d-2K13-thiazol-2^ylVl/^pym>lo[23-6]p^ 

5-bromo-3-furan-2-yl-l-/r-pynolot2;j-fc]pyridine; 

^H5<5-b^omo-2-phalyl-^/f-py^^olo[2,3-6]pyridin^3-^^ 

54>romo-3-{5-aminom€4hylfuran-2-yl)-2-phenyl-^ 

5-bromo-2,3-difuran-2-yl4F-pyrrolo[2,3-ir]pyridi^ 

meayl5-(5-bromo-3-ph«iyl-lfr-pyrrolo[2,3"%yriditt-2-yl)-l^^^ 

5-bn>mo-3-phenyl-2-(lH-pyiTol-3-yl)-lH-pyrrolo[23-b]pyri^ 

5-bromo-3-phenyl-2-(U3-oxa2ol-2-yl>Ii/-pynolot23-*^^ 
3-(5-bromo-2-phenyl-lH-pynolo[2,3-fe3pyridin-3-yl)pheaoI; 

1- [4-(5.bromo-2-phenyl-Iif-pynolo[2,3-^>lpyridin-3-^^^ 
yIethyl)amino3propan-2-ol; 

l^[4.(5-bromo-2-phenyI-l/f-pyiiolo[2;3-6]pyridin-3"y^^^ 

2- 01; 

5-4)romo-3-{4-[2'<l-methylpym)Udin-2-yl)^oxylphenyl}-^^^ 
6]pyridine; 
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5-broinc>-2-phenyl-3-[4-(2-pyTOK<lin4-yleaioxy)iACT^^^ 
54>rom<K3-[4-(2-nioipholm-4-yleflioxy)phenylH^^ 
5-bramo-3-[3-(2-moji*olin-4-yleflK)xy)(Aa^^^ 
3-[4^5-teomo-2i)henyI-l^-pynDlo[2,3-4]pyridii^ 

s amine; 

5-bromo.3.{4.[2K2-meflioxyeaioxy)efliox^ 

5*romo-3-{3-[2-<l-meaiy^pynrolidiih^ 

&]pyiidme; 

3.{4-[3-(dimethylamino)pn)poxy]phcnyl}-^^ 

10 carbonitrile; 

5.{[4-(5.lOTmo-2-plimyl4ff-pynoloI2^-&]pyridin-3-^^^ 

2- one; 

3- {4-[3Kdimc^hylammo)piopoxy]phciiyl}-2K4-m^^ 
&]pyridine-5-caibomtrilc; 

15 (3.{4-[5-hromo-2K4-methoxy-phenyl>lf^pyin)lo[ 
diroeOiylamine; 

.3-[4.(5.brom<>-2iihenyl-lfl'i^lo[2^-%yridm^ 
5-brcMno-3<4-a)tnmomethylpheQyl)-2-phenyl-lH-pyTO 
5-tomo-3-[4-(4»5-dihydro-lH-imida2»l-2-yl)^^ 
20 5-bromo-3-[4K4,4^iimeAyl-4^-dihydK)-l/^^^ 
pyrrolo[2,3-^]pyridine; 
^'-(2-amiiioeth)1)-4-{54>r<m<h2-ph^^^ 
3-[[4-(5-brom()-2-phenyl-l/f-pyiiDlo(2>%yridin-3-y0 

• • - 

: dihydroxypropyl)aiiimo]iMropane-l^-diol; 

25 4-(5"bromo-2-phGiyl-Lffi)ynolo[23-6]pyridin-^ acid; 
:i: iv5-[4.(54>romo-2-phenyl-lfl'-pyrrolo[2,3-!>lpyridm^ 
. 3-<4-.hydroxypheny))-2-pbenyl^lH'-pyrrolo[2,3-6]pyridm^^ 

3-[4-{animomediyl)pbenyl]-2-pbeayl-li^pyrrolo[23-6te^ 
V \ 3K4-morpholm-4-ylphenyl>-2-phenyl-l/r-pynolo[23-6]^ 
30 3K4-hydroxyphettyl>2'(4-methoxyphenyl)-l^r-pyrrolo 
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5-bromo-2-(4-meAoxy-phenyl)-3-pipera2ii^l-y!-lH-p^^ 
5-bromo-2-<4-me!ho3OTbenyl)-3-(4-mcflQrlpiperazii^l^^^^ 
4.[5-bromo-2<4^ncfhoxy-phenyl)-lH-i>^ 
add tert^butyl ester; 

5 5-broino-2-(4-methoxyphenyl)-3-moipholin-4-yl-l^ . 
5-bromo-3-(4-m^ianesulfonylpipera2dn-l-yl)-2-(^^ 
b]pyridiae; 

4- [5-bromo-2-(4-methoxy-iM3^)"lH-pyiTOl<>[2,3-^^ 
caibaldehyde; 

10 5-bromo.2-ph^yI-3-pyrrol-l->d-lH-pynolo[2^-b]pyridine; 
5<yaiio-2-(4-mea»xy-phenyi)-3-pynol-l-yl-lH-pyn^^ 

5- ^bromo-3-(2,5MUinethyl-pynDl-l-yI>2-iAenyl-lH-pyrrolo[2 
3<4Hnethoxyphenyl>2-phei^4H-pyn'olo[2,3-blpyridine-5-^ 
and pharmaceudcally accqitable salts tbereofl 

15 

The present invention includes compounds of formula (I) in the form of salts, in particular 
add addition salts. Suitable salts indude those formed with both organic and inorganic 
adds. Such add addition salts will normally be phannaceutically accq)table although salts 
of non-phannaceutically accq>table adds may be of utility in the preparation and 
20 purification of the compound in question. Thus, preferred salts include those foraied from 
hydrochloric, hydrobromic> sulphuric, phosphoric, dtric, tartaric, lactic, pyruvic, acetic^ 
succinic^ fumaric^ mal^ic, mettmesulphonic and benzenesulphonic adds. 

1 In a ftirther aspect the invention provides a process for the jpreparaticm of a coitnpound of 

* • * : 25 formula (I) whidi comprises reaction of a compound of formula (II): 
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{») 

in wWdi is as defined in fonnula (0, wifli a ccra^nnd of fonnula (JIT): 




inwMchR andR are as defined in fonnula (I); 

and where desired or necessary converting lite resultant ccm?)oiind of fonnula (I), or ano&a- 
salt thweoi^ into a pharmaceuticany acceptable salt thereof, or convCTting one compound of 
10 foimula0)intoanoflierconjpoundofforaida(5;andw^ 
conqioiindof &nnnla (I) into an optical isomer diereo£ 

The proccK maV be carried out by heating together at a suitable tenqwrahire and preferably 
in an inert atmosphere the compounds of formulae GO and (nO, optionally in the presence 
15 of an inert solvent Preferably the reaction is carried out at a temperature between 100 
and 250 **C, preferably in flie absence of a solvent Suitable reaction times are generally 
from 5 minutes to 3 hours. 

Altanatively the process may be carried out in two stqjs. In the first step, Ae compounds 
20 offormulae (10 and aiO are condensed togeflier to give an intennedi^^ 

formula (IV) 
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IS 



20 




(iV) 



wherein R ,R andR are as defined in fonnula (I). 

And in a second step die hydrazone (IV) is tyclised by heating under similar conditioiis to 
those used for tiie single stq> process above. The condeiisation of conpounds of fiwmulae 
(II) and (lU) to give the hydrazone (IV) is gotmUy canied out in an inert solvent sudi as 
benzeae or tohioM in flie|»reseoce of an acid catalyst sudi as acetic add or 
p-toluenesulphonic add wift removal of water by az»otroi»c distillation. 

Compounds of fonnula (I) in wbidi represents an aromatic ring substituted by a group 
-W-X-Y may, wh«ai W rqaesents O, be prqpared by alkylation of Ae craresponding 
compound wherein the aramatic ring is substituted by OH, using reactions flial will be 
readily apparent to flie man drilled in the art Some typcal sudi reactions are illustrated 
widiin the Examples disdosed herein. 

Salts of compounds of fonmila 0) may be famed by reacting fte fiee base or a salt, 
eaantiomer, taotomer or protected derivative thereof with one or more equivalents of the 
appropriate add. The reaction may be carried out in a solvent or misdium in wWdi flie salt 
is insoluble, or in a splvait in whidh the salt is sohAle Mowed by subsequent removal of 
the solvent in vacuo or by freeze drying. Suitable solvents inchide, fiw example, wato:, 
dioxan, ethanol, 2-propanol. tetrahydrofuran or dieflxyl tUber, m mixtures theieoC The 
reaction may be ameiaaietical process or it may be carried out on an ion exdiai«e resin. 

Compounds of fwrnula (I) and intermediate confounds fliereto may be prq»ared as sudi or 
in protected form. The protection and dqrotedion of fimctional groups is, for exan?>le, 
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described in 'Protective Groups in Organic Chemistry*, edited by J. W. F. McOmie, 
Plenum Press (1973), and •Protecdvc Groups in Otgismc Syrifliesis', 3ni edition^ T. W. 
Greene & P. G. M Wuts, Wley-Interscience (1999). 

The compounds of the invention and intennediates may be isolated from thdr reaction 
mixtures, and if necessary finAer purified, \jy using standard tcrfuriques. 

The compounds of formula (I) may ewst in enantiomeric or diastereoisomeric fiMrms or 
mixtures thereof, all of which are included within the scope of flie invention. The various 
optical isomers may be isolated by separation of a racemic mixture of the compounds using 
conventional techniques, for example, fractional crystallisation or HPLC. Alternatively, the 
individual enantiomers may be made by reaction of flie ^>propriate optically active starting 
materials under reaction conditions ftat will not cause raccmisation. 

Intermediate compounds may also exist in mantiomeric fonns and may be used as purified 
enantiomers, diastcreomers, raccmales or mixtures flieteofl 

According to a fiirflier aspect of the invention we provide a compound of formula (I) 
or apharmaceutically acceptable salts flicreofi for use as a medicament 

TTie compounds of formula (I), and thdr phamMceuticaliy acceptable salts are useM because 
they possess i^iaraiaoological activity in ammals. Tbe compounds of formula (I) have 
activity as i*armaceuticals, in particular as modulators of kinase activity, e^ally Iflc 
kinase activity, and as sudi arc predicted to be useful in 
treatment or prophylaxis of allergic, autoimmune, inflammatoiy, proliferative and 
hypaproliferative diseases and immune-mediated diseases indudmg rejection of 
transplanted organs or tissues and Acquired bnmunodefideacy Syndrome (AIDS). 

Thus, another aspect of the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt fliereof, in the manufacture of a medicament for the 
treatment or jMfophylaxis of diseases or conditions in which inhibition of Itk activity is 
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beicficial; and a mefliod of treating, or reducing the risk of, diseases or conditions in 
which inhibition of Itk activity is beneficial which comprises administering to a person 
suffering from or at risk of, said disease or condition, a thOTpeutically effective amount of 
a compound of fonnula (I) or a pharmaoeutically accq>table salt thereof 

Examples of these conditic»is are: • 

(1) (die respiratory tract) airways diseases including chronic obstructive puhnonaiy 
disease (COPD) such as irreversible COPD; asflima, such as bronchial, allergic, intrinsic, 
extrinsic and dust asthma, particularly chronic or inveta^ asthma (for example, late 
asftma and airways hyper-responsiv«iess); brondiitis; acute, allo-gic, atrophic ihinitis and 
chronic rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis 
sicca and rhinitis medicamentosa; membraiwus rhinitis including croupous, fibrinous and 
pseudomembranous rhinitis and scrofoulous ifainitis; seasonal ifainitis inchiding rhinitis 
nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, fanner*s hmg and rdaled diseases, 
fibroid lung and idiopathic intostitial pneumozria; sfanisitis, chronic rbinosinusitis, 
nasosinusal polyposis; puhncmaiy fibrosis; 

(2) (bone and iotots)riieumaloidaitiiritis,sOTnegative^ndyloar1hropaMes(mdud^ 
ankylosing spondylitis, psoriatic arthritis and Rciter's disease), Bdioet's disease Sjogren's 
syndrome and systemic sderosis; 

(3) (sldn) psoriasis, ati^cddennatitis, contact dmiatitis and othaec^ 
dermitides, sebotxfaoetic dermatitis, LidiCD planus^ Pemphigus, bullous Pemphigus, 
Epidermolysis bullosa, urticaria, angiodeimas, vascuKtides, eiyftemas, cutaneous 
eosinophiHas, uveitis. Alopecia areata and vernal coiipinctivitis; 

(4) feastroitttestinal tract) Codiac disease, jTOctitis^eosinopilicgastr 
mastocytosis, Crohn's disease, ulcerative colitis, food-rdated allragies which have effects 
remote from the gut, for example, migraine, rUnitis and eczema; 



18 



(5) (other tissues and systemic disease) multiple sderosis» atheroscleiosis, Acquixed 
bnmunode&ciency Syndrome (AIDS), hipus erybematosus, systemic Ivjm^ 
eryth«natosus, Hashimoto's ftyroiditis, myasfl^a gravis, type I fiabetes, nqihrotic 
syndrome, eosinophilia fesdtis, hyper IgE syndrome, lepromatous leprosy, sczaiy 
syndrome and idiopathic thromlxx^topeaia piq>ura; tubercidosis; 

(6) (aUograft rejection) aoite and dronic Mowing, &r example, tra^ 

kidney, heart, liver, hmg, bone marrow, skin and coxnec^ and dixomc graft versus host 
disease. 

We are particularly interested in Th2-driveD and/or mast cell-drivoi and/or basophil-driven 
conditions or diseases. 

Thus, a mcxe particular aspect of flie invention provides die use of a compound of formula 
(I) or apharmaoeutically acceptable salt diereoi^ in die manufacture of a medicament for 
die treatment ot prophylaxis of Th2-driveo and/or mast cdl-driven and/or basophil driven 
diseases or conditions; and a mefliod of treating, or reducing Ae risk o£ Th2-driven and/or 
mast cell-driven and/or basophil dziv^ diseases or conditions which comprises 
administering to a person suffering from or at risk of, said disease or condition, a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
accq)table salt thereoC 

In a preferred aspect of the inveation, we provide a method for the treatment or prevention 
of a reversible obstructive airway disease, especially asftma, which comprises 
administering a tihier^eutically efifecti ve amount of a con^und of formula (I) or a 
pharmaceutically accq>table salt diereof to a human that is suffering from or susceptible to 
the disease. We also provide flie use of a con^xmnd of fonnula (I) or a pharmaceutically 
acceptable salt thereof in foe manufecture of a medicament for foe treatment or prevention 
of a reversible obstructive airway disease, especially asfoma. 
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In another preferred aspect of Ae invention, we provide a method for the treatment or 
prevention of ihinitis which comprises administering a therapeutically effective amount of 
a compound of formula (1) cm: a phaimaceutically acceptable salt tfiereof to a human that is 
suffering ftom or susceptible to rhinitis, especially all^gic ihinitis. We also provide the* 
use of a compound of fonnula (I) or a phannaceutically acceptable salt thoreof in the 
manufacture of a medicament for the treatment or prevention of rhinitis, especially allergic 
ihimtis. 

Prophylaxis is expected to be particulariy relevant to the treatment of persons who have 
suffered a previous ^isode of, or are otherwise considered to be at increased risk of, Ae 
disease or condition in question.- Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or 
those who have been identified by goietic testmg or screening to be particularly 
suscefitible to devdoping the disease or condition. 

For tiie above mentioned therapeutic indications, the dose of the compound to be 
administered will depend on the compound employed, the disease being treated, the mode 
of adnrinistration, flie ag^ wdght and sex of the patiwit. Sudi fectors may be determined 
by the attaiding physidan. However, in goiwal, satisfectory results axe obtained when the 
compounds are admmistered to a human at a daily dosage of between 0.1 mg/kg to 100 
mg/kg (measured as the active ingredient). 

The compounds of formula (I) may be used on their own, or in fte form of appropriate 
pharmaceutical formulations comprising the compound of the invention in combination 
wifli a phaimaceutically accq>table diluent, adjuvant or carrier. Particularly prefisrred aie 
compositions not containing material capable of causing an adverse reaction, for example, 
an allergic reaction. Conventional procedures for the selection and preparation of suitable 
pharmaceuticaJ foimuJations are described in, for example, "Pharmaceuticals - The Sdence 
of Dosage Form Designs**, M. E. Aulton, C3iurchiU Livingstone, 1988, 
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According to the invaition, there is provided a jAiannaceutical fimnulation comprising 
preferably less ftan 95% by wd^t and more preferably less flxan 50% by weight of a 
compound of formula (I) in admixture with a pharmaceutically acceptable diluent or 
carrier. 

We also provide a m^d of preparation of such pharmaceutical formulations tiiat 
comprises mimg ingredients. 

The compounds may be administered topically. Cor example, to the lungs and/or the 
airways, in the form of solutions, suspmsions, HFA aoosols or dry powder formulations, 
for example, formulations in the inhal«r device known as Ae Ttabuhaler*^ ; or systemically, 
for example, 1^ oral administration in the form of tablets, pills, capsules, syrups, powders 
or granule^ or by parooteral administration, for example, in fee form of sterile parenteral 
sohdons or suspendcms; or by rectal administration, for example, in the form of 
suppositories. 

E>ry powdCT formulations and pressurized HFA aerosols of the compounds of the invention 
may be administered by oral or nasal inhalatioa For inhalation, the corr^wund is desirably 
finely divided. The findy divided compound preferably has a mass median diameter of less 
than 10 Jim, and may be suspended in a propellant mixture with the assistance of a 
disper^t, sudi as a CrCa fetty acid or salt Aeieof, (for example, oleic add), a bile salt, a 
phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or oAer 
pharmaceuticaily acceptable dispersant 

The compounds of the inventi<HJ may also be administered by mean^ of a dry powder 
inhaler. The inhaler m^ be a single or a multi dose inhaler, and may be a breath actuated 
dry powder inhaler. 

One possibility is to mix tiie findy divided compound wi& a carrier substance, for 
example, a mono-, di- or polysaccharide, a sugar alcohol, or another polyol. Suitable 
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carriers are sugars, for example, lactose, glucose, raffinose, mdezitose, lactitol, maltitol, 
trdialose, sucrose, mannitol; and stardL Altemativdy 4e finely divided compound may be 
coated by axrather substance. The powder mixture may also be dispensed into hard gelatine 
capsules, each containing the desired dose of Ihe active compound. 

Another possibility is to process the findy divided powdear into sphcares whidi break up 
during the inhalation procedure. This sphc^onized powder may be filled into the drug 
reservoir of a multidose inhaler, for example, tiiat known as the Turbuhaler* in whidi a 
dosing unit metes fte desired dose whidi is then inhaled by flie patient With iMs system 
the active compound, with or witiiout a carrier substance, is ddivered to the patient 

For oral administration the active compound may be admixed with an adjuvant or a carrier, 
for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato starch, 
com starch or amylopectin; a cdlulose derivative; a binder, for example, gelatine or 
polyvinylpyrrolidOTi^ and/or a lulmcant, for example, magnesium stearate^ calcium 
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into 
tablets* If coated tablets are required, tiie cores, prepared as described above, may be 
coated with a concentrated sugar solution which may contain, for example, gum arable, 
gelatine, talcum, titanium dioxide, and the like. Alternatively, tiie tablet may be coated 
with a suitable polymer dissolved in a readily volatile organic solvoot 

For die preparation of soft gelatine capsules, die compound may be admixed with, for 
example, a vegetable oil or polyethylene glycol Hard gelatine capsules may contain 
granules of the confound using dther the above mentioned exdpiemts for tablets. Also 
liquid or semisolid formulations of tiie drug may be filled into hard gdatine capsules. 

Liquid preparations for oral application may be in the form of syrups or suspensions, for 
example, solutions containing die compound, die balance being sugar and a mixture of 
ethanol, water, glycerol and propyloje gjycol. Optionally such liquid prq)arations may 
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contain colouring agents, flavouring agents, sacdiarine and/or carboxymethylcdlulose as a 
thidcening agent or other exdpients known to those stalled in art 

Hie compounds of the invention may also be administered in conjunction with other 
compounds used for the treatment of the above conditions. 

Hie followmg Examples are intwided to illustrate, but in no way limit the scope of the 
invention. 

General methods All reactions were p^omied in dried glassware in an argon atmosphere 
at room temperature, unless otfierwise noted. All reagents and solvents were used as 
received. Merck Silica gel 60 (0.040-0.063 mm) was used for preparative silica gd 
diromatography. A Kiomasil KR-100-5-C1 8 column PSO x 20 mm, Akzo Nobd) and 
mixtures of acetonitrile/water at a flow rate of 10 ml/min was used for preparative HPLC. 
Reactions were monitored at 254 nm by analytical HPLC, uang a Kromasil C 1 8 colunm 
(150 X 4.6 mm) and a gradient (containing 0.1% trifluoroacedc add) of 5 to 100% of 
acetonitrile in water at a flow rate of 1 ml/mia Evaporations of solvents were performed 
under reduced pressure using arotary evaporator at a m a ximum temperature of 60°C. 
Products were dried under reduced pressure at about 40 *C 

'H-NMR spectra w«e lecracded on a Varian Inova 400 MHz or Varian Mercury 300 MHz 
instrument The central solvent peak of dJorofomn-rf (8h 7.27 ppm), dimethylsulfoxide-4^ 
(8h 2.50 pimi) orme*anol-A (8h 3.35 ppm) were used as internal references. Low 
resolution mass spectra were (Stained on a Hewlett Packard 1100 LC-MS system equipped 
with a APCI ionisation diamber. 

Preoaration 1 



N>(5-€vano-2-phenvMH-DvrrDlor23-bfov ridin.»3-vlVacetainide 
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The tiUe compound (430 mg, 26%) vims syn&esized from N-(2-oxo-2-phenyl-ethyl)- 
acetamide (900 mg, 5 mmol) and (5-1)romo-pyridin-2-yI>hydiazine (900 mg, 5 mmol) 
essentially as described in Example 1 . 

•H-NMR (DMSCWfi): 5 12.20 (IH, s); 9.56 (IH. s), 8.29 (IH. s); 7.93 (IH, s); 7.82 (2H. 
s d); 7.50 (2H,t); 7.39 (lH,t); 2.09 (3H,s). 
APa-MSni/z:330IMH+l. 

preparation 2 

,0 N.^S^vano-2-p h pnvl.lH-DViT nlof2.3.bTDvrirfm.:^.v1Vacetamide 

e-Chloro-nicotinoniteile (U8 g, 10 mmol) was dissolved in U4-dioxane (50 ml). 
Hydraanehydiate (0.525 ml, 10.4 mmol) was added and die resulting solution stined for 
1.5h* whcr«ipon it was concentrated in vacuo. The residue was chromatographed (aUca 

15 gd, gradient eai^«*tateflieptanefitom 1:1 to 1:0). Tliedo^ 

concentrated in vacuo to affiad fte 6-liydiBano-nicotinomtiile monohydrate [0.80 g, 53%, 
APCI-MS m/z: 135J1 [MH+]]. Part of this hydra2dne (67 mg, 03 mmol) and N-(2-oxo-2- 
ptenyl-ethyD-acetamide (85 mg, 0.5 mmol) were fiised together for Ih at 230 -C. The 
reaction mixture was allowed to cool and the glas^ soUd suspended in warm 

20 dichloromethane/methanol (7:3 mixture) and then filtered. Tlie solid was further washed 
with hot acetonitrile/NJ^-dimethylformamide (9:1 mixture) and finally acetonitrile. This 
afforded the title con^und as a grey powder (25 mg, 18%). 

'H-NMR (DMSCVde): 8 12.64 (IH, s); 9.66 (IH. s); 8.62 (IH, s); 8.27 (IH, s); 7.84 (2H, 
d); 7.52 (2H, t); 7.42 (IH, t); 2.10 (3H, s). 
25 "C-NMR(DMSO^): 8 1473; 145.8; 134.0; 131,5; 129.9; 128.8; 128.7; 127i; 118.8; 
117.6; 110.1; 995; 22.7. 
APa-MS m/r. 277.1 [MH+]. 

Preparation 3 

'?-Bromo-2-phenvl-lH-nvrrolor2.3- bTpvridiD-3-vlamine 
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N<5-Brwii<>-2-phenyl4H-pynolo[2,3*lpyridiii-3-yO-ac^ 
suspmded mconoeDtetedhydKKshloricacid (20 ml) and heated to reflux overnight. Hie 
leactioii mixtnre was allowed to cool to amWeot temperature and the precipitate was 
5 collected by filtration. This solid was again suspended in water (20 ml) and treated with 
saturated aqueous sodium hydrogen carbonate untU the suspension was neutral. The 
precipitate was isolated by filtration and thoroughly washed with water to yield the title 
compound as a yellow powder (170 mg, 97%). 

•h-NMR (DMSO^): 5 12.36 (IH, s); 9.60 (2H, bs); 8.59 (IH, s); 8.34 (IH, s); 7.85 (2H, 
10 d); 7.54 (2H,t); 7.45 (lH,t). 

APCI-MS xa/z: 2&S2a922 [M+]. 

Exanrole 1 

Under an inert atmosphere 2<4-nM!&03cypheoyl)-li)hfinyleaumone (3.16 g, 13.9 mmol) 
and 5.bromo-2-hydnizinopyridine (2.62 g, 13.9 mmol) were fiised together at 230 "C for 
70minutes. After cooling the crude product was ctystaffizedftomacetonitrile to 

» title compound (3.05 g, 58%). 

'H-NMR (DMSO^): 5 1 1.60-12.80 (IH. bs); 8.29 (IH, d); 7.89 (IH, d); 7.44-7,48 (2H, 
my, 7.28-7.37 (3H, m); 7.21 (2H, d); 6.94 (2H, d); 3.87 (3H, s). 
APa-MSm/z: [MH+J. 

25 Following the general method of Example 1, the compounds of Examples 2 to 1 1 were 
pr^ared: 

Example 2 
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nie title compound (1.62 & 36 %) was synlhesized ftom 2-(3-meflioxyphenyl)-l- 
pbeayiethanone (2.72 g. 12.0 imnol) and 54jromo-2^dra2inopj(ridine (2.26 g, 12.0 
mmol). 

'H-NMft (DMSOde): 5 11.00-13.00 (2H.b8); 8.32 (IH, d); 7.98 (IH. d^ 7.42-7.51 (2H. 
5 m); 7.23-7.41 (5H, m); 6.81-6.92 (3H. m); 3.65 (3H, s). 

Pvample 3 

/Lf';.RTnmo.2. phenvl- iA/-pvrrfttof2.3-Wnvridiiv3-vnbmzom^ 

10 

The title compound (1.98 g. 35 %) was synthesized ftom 4<2-oxo-2- 
phenylethyl)benzomtrilc (3.46 g. 15.6 mmol) and 54m)m<y-2-hydrazinopyri^ 

15.2 mmol). 

•h-NMR (DMSO-de): 5 12.60 (IH, s); 8.36 (IH, d); 8.1 1 (IH, d); 7.82 (2H, d); 7.51 (2H. 
u d); 7.38-7.48 (5H,m). 

APa-MS m/jK 374.1/376.0 [MH+J. 

Example 4 

20 ;S.Riomo-2-(2-fi ir vlV^.phenvl-? Wi^M^^-^1°^<""g 

The titie compound (416 mg. 25 %) was synthesized from l.(2.&ryl)-2.phenylethanone 
(884 mg, 5.0 mmol) and 5-bromo.2-hydrazinopyridine (942 mg, 5.0 mmol). 
'H-NMR (DMSO^): 8 12.50 (IH, d); 8.32 (IH, d); 7.89 (IH. d); 7.63 (IH, d); 7.44-7.48 
'■[■' js (5H,m); 6.78 (lH,d); 6.59 (lH,dd). 

APa-MSm/K 339.0 /341.0EMH+]. 

"•-;* Examples 

„ ^.MJS-Bton«>-2.Q. fa n.lV1ff.m;Ht>lor2.3-/>Tnvri^ 
I -a^'Tfe triflunroacetate 
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The title compound (2.9 mg, 0.6 %) was synthesized ftom N-(2-oxo-2-phenyl-ethyl)- 
Bcetamide (253 mg, 0.89 mmol) and (54»r«no-pyridin-2-yl)-hydrazine (165 mg, 0.88 
aunol) and purified by preparative HPLC (RP-18, acetonitrile/watei/tdfluoroacetic acid 
gradient fixwn 10:90:0.1 to 95:5:0.1). 
s APCI-MSm/z: 440.1/442.1 [MHH 

RYgmple 6 

S-Rrnmn.W4-Tiwm»hblin-4- YlphenvlV2-iAe»wl-iy.t>vnDlor2J-&1im)^ 

10 

The tide compound (67 mg, 29 %) was synthesized fiom 2-(4-nKMpliolin^ylphenyl)-l- 
phenyleflianone (150 mg, 0.53 mmol) and (5-bromo-pyiidin-2-yl>-hydrazine (100 mg, 0 
mmol). 

»H-NMR (DMSCM6): 8 1121 (IH, sy, 824 (IH, d); 7.88 (IH. d); 727-7.44 {7H, m); 6.! 
15 (2H.d); 3.70 (4H.dd); 3.14 (4H.dd). 
APa-MS m/z: 434.1/436.1 [MH+]. 



20 S-Bromo-2J-diphMivl-lg- fVnio1or2J-&1PViidine 

The tide compound (68 mg, 37 %) was synthesized fiom 1,2-dipheoyleftanone (104 mg, 
0.53 mmol) and (5-bn>mo-pyridin-2-yl)-hydnBine (100 mg, 0.53 mmol). 
'H-NMR (DMSO^): 8 12.38 (IH, bs); 834 (IH, d); 7.98 (IH. d); 7.48 (2H, dd); 729- 
2S 7.43 (8H,m). 

APCI-MS m/z: 349.0/351.0 CMH+]. 

F.yiwnp1e8 

3, !S-BTnmo-2-f4-bmmonhenvlV-3- pt.ftnvl-ljy.pv^^ 
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The tide compound (89 mg, 39 %) was synihesized from 1 -(4-bromophenyl)-2- 
pheaylethanone (146 mg, 0.53 mmol) and (5-hromo.pyridin-2-yl)-hydrazitte (100 mg, 0.53 
mmol). 

'H-NMR (DMSO-dd: 5 12.36 (IH, bs); 8.36 (IH. d); 7.99 (IH, d); 7,60 (2H, d); 7.31-7.45 

5 (7H,m), 

APa-MSm/z: 426.1/427.1/428,1/429.1 [MH+J. 

Example 9 

10 S-Bi^o-23-bis(4-m^oxvphmvlVlJy'P Y^M^^TP^ 

The title compound (66 mg, 30 %) was synthesized from l>bis(4- 
methoxypheayl)ethanone (136 mg, 0.53 mmol) and (5-biomo-pyridm-2-yl)-hydrazine (100 
mg, 0.53 mmol). 

15 'H-NMR (DMSCWfi): 8 12.22 (IH, bs); 8.28 (IH, d); 7.88 (IH, d); 7.42 (2H, d); 7.25 (2H, 
d); 6.92-7.01 (4H, m); 3.28-3 J6 (6H, m). 
APCI-MS m/z: 349.Q051 .0 [MH+]. . 

Example 10 

20 

?^-f3-(4-f5-.BTomo-2-r2-fcnrlVliy-PVin >lQ f2J>feTp^ 
dimeth vlamine trifluoroacetate 

The title compound (4.0 n^, 1 .0 %) was synAesized from 2-{4-[3- 
(dimethylamino)propoxy]ph€snyl}4-(2-&iyl^^ (239 mg, 0.83 mmol) and 
6-hydrazinomcotinomtrile(lll mg, 0.83 mmol) and purified by preparative HPLC(RP-1 8, 
acetonitrile/water/trifluoroacctic add gradient from 10:90:0.1 to 95:5:0.1). 
APCI-MS m/z: 387.2 [MH+]. 

Example 1 1 

S-RTnmcy^3>phenvl-2-fh3 -tb^flZQl'2>vlVlf^-pvrTn^ 
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The tifle confound (51 mg, 6 %) was syntheazed fiom l-(l3-*iazol-2-yl)-2- 
phenylethaaone (470 mg, 2.3 nunol) and 5-br(«no-2-hydraanopyridrae (439 mg, 23 
mmol). 

'H-NMR (DMSOds): 8 8.41 (IH. d); 7.96 (IH. d); 7.88 (IH, d); 7.73 (IH. d); 7.56-7.46 

(5H,m); 7.1 (lH,brs). 

APa-MS m/z: 355.9 /357.9 [MH+]. 

Examale 12 

^Bromo-3-fonnv2-vl-l-g-T»y rnJnf2.3.ATpvridm 



(5-Bromo-pyridin-2-yl)-liydraziiie (1.96 & lOmmol) and 2-fiinm-2-yl-l-phenylethanone 
(2.05 g, purity 86%, 9.5 nunol) in benzene (40 mL) containing p-toluenesulfonic acid (50 

IS mg)washeatedatrefluxtempeH(tur&Waterwasc<»ntinuouslydi^^^ 

Stark trap. After 16h, the reaction mixture was cooled, dicWoromethane was added and the 
mixture was washed with saturated aqueous sodium hydrogen carbonate, brine and 
evaporated. CrystaUizationfrom diethyl ether-heptane gaiveiV^(5^romopyiidin-2-yl)-;V'- 
(2-furan-2-yl-l-phenylethyUdaie)-hydrazine (1.86 g, 55%). M.p. 105-107 "C. 

20 'H-NMR (DMSCM6): 8 1032 (IH, s); 8.24 (IH, dd); 7.87-7-82 (3H, m); 7.51 (IH. dd); 
7.41-7.36 (2H, m); 735-7.29 (2H. m); 633 (IH, dd); 6.18 (IH, dd); and 435 (2H. s) ppm. 
APCl-MS m/z: 356.1/358.1 [MH+]. 

Ar-(5-Bromopyridin-2-yl)./*r-(2-fbran-2-yl-l-phenylethyUdene)4iydrazine (440 mg, 1,14 
25 mmol)wasstirredinaninertatmosphereat225»Cforl0nrinutes.Tl>eaudepro^ 

purified with cohimn chiomatogr^y (sUica gel, ethyl acdatefljeptane 1 :3) to give the title 
compound (27 mg, 6.4 %) and a second ftaction containing additional, sli|J»fly nnpure 
material (42 mg). 

'H-NMR (DMSOde): 5 12.52 (IH, s); 837 (IH, d); 8.28 (IH, d); 7.68 (IH. dd); 7.63-738 
3Q (2H,m); 7.53-7.44 (3H,m); 6.55 (lH,dd); 6.45 (lH,dd). 
APCl-MS m/z: 339.1/341.1 [MH+l- 
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5 

C-(2,5.Dimethoxy-2,5-d!hydrofiiran-2-yl>metbylaimne (5 g, 31.6 mmol) was acelylated 
by stirrmg in a mixture of acetic anhydride (1 5 mL) and pyridine (25 mL) at ambient 
temperature for 1 8h. Repeated co-evaporadon with tohiene and triturating the residue wifli 
diethyl eflier gavcAK2,5-dimelhoxy-2.3HBhydrofim»i-2-ylinefliyl>ace^ (2.0 g. 31 

10 %). 

>H-NMR (COaj): 5 7.28 (IH, s); 6.09 (IH. dd); 5.92 (IH. dd); 5.80-5.70 (IH. 550 
(IH. t); 3.64 (IH. dd); 3.53 (3H, s); 3.44 (IH, dd); 3.23 (3H. s); 1.99 (3H, s). 

A mixture of e&yl 3-oxo.3-pheDylpropioiurte (1.88 g, 9.8 mmol) and zinc chloride (0.94 g, 
,5 6.9 mmol) in acedc add (0.41 mL) and water (1.88 mL) was heated at 1 10 'C. Then iV- 
(2,5-draiethoxy-2.5-dihydrofiinin-2-ylmethyl)-acetainide (1.91 g, 9.5 mmol) was added in 
portions during 5 minutes. The reaction mixture was stirred for an additional 5 mmutes at 
1 10 and was Aen cooled and partitioned betweoi toluene (20 mL) and water (20 mL). 
The organic phase was wakhed with water and brine and then evsq?orated. Caroinatogr^hy 
» (silica gd, ethyl acetatfr-heptane 3:1) gave amixture (2.42 g) of 2-[5-(acetyh!minomBthyl)- 
foran-2-yl]-3-oxo-3-phenylpropionic add ethyl ester and the correspond^ 
as an oil. A nrixtnre of this niaterial (2.3 g). Uthhnn ddoiide (8.85 g), acetic add (0.7 mL) 
in V-mefliylpyiroUdinone (2.1 mL) was stirred at leflux temperature for 22h. The reaction 
mixture was then diluted willi ethyl acetate, washed twice with water and evaporated. 
2s Trituratmg the-residue with diethyl efl«r gave jyH5-{2-<«o-2.phenyJethyl)-fittan-2- 
jtoedryll-acetamide (0.98 g, 42 %). 

'H-NMR (PMS<M<): S 8.26 (IH. bt); 8.02 (2H. d); 7.66 (IH, tt); 7.54 (2H, t); 6.21 (IH, 
d); 6.16 (IH. d); 4.43 (2H, 4.18 (2H. d); 1.82 (3H, s). 
APa-MS m/z: 258.2 [MH+]. 

30 
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(5-Biamcv-pyridin-2-yl>4ydrazine (0.75 g, 4 mmol) and A^[5.(2-oxo-2i>henylethyl)-furan- 
l-yhneflijll-acetamide (0.98 g, 3.8 nmol) in benzene (40 mL) containing p- 
toluenesulfonic add (50 mg) was heated at teflia temperature. Water was continuously 
distiUed effusing a Deaa-Staik trap. After 2h. the reaction mixture was cooled, toluene 
s was added and the mixture was washed with saturated aqueous sodium hydrogen caibonate 
solution, water and brine. Evaporation and crystallisation of the readue fi»m ethyl acetate 
gave the AK5-{2<(5-bromopyridin-2-yl)-hydrazono>2-phenylethyl}-ftran-2-yhnethy^ 

acetamide (0.77 g, 47 %). M.p. 1 76-176.5 °C. 

'H-NMR (DMSO-dfi + D2O): 8 8.28 (lH.bt): 8.20 (IH, d); 7.85-7.78 (3H, tn); 7.41- 
,0 7.27.(4H, m); 6.08 (IH, d); 5.99 (IH, d); 4.25 (2H. s)j 4.12 (2H. s) and 1.78 (3H, s). 
APCl-MS m/z: 4272/429.2 [MH+]. 

Ar-(5.{2-K5-Bromopyridin-2-yl>hydrazono]-2-phmylefliyl}-fi™-2-yto^ 
(522 mg, 1 .22 mmol) was stirred in an inert atmosphere at 225 fiir 16 minutes, cooled 
and then triturated wift etbyl acetate to give flie tide compound (151 mg, 30 %). 
'H-NMR (DMS0-d6): S 12.49 (IH, s); 8.37-8.29 (2H, m); 7.70-7.00 (IH, b); 7.68-7.62 
(2H, m); 7.53-7.43 (3H. m); 6.29 (IH, d); 6.26 (IH, d); 4.27 (2H, d); 1.86 (3H, s). 
APa-MS m/z: 410.1/412.1 [MH+]. 

<.Wmn^. ^^4-S-aminoinethy lfiirm.2-vlV2-ob<«vl-1H-iiviiolof2.3-Mpvr^ 

A mixture of JV-[5-(5-bromo-2-phenyl-l.if-pyrrolo[2,3-fr]pyridin-3-yl>tean.2-yte^ 
IS acetamide (75 mg, 0.18 mmol), methanol (10 mL) and aqueous potassium hydroxide (10 
mL, 3M) was r«fluxed overnight Themettianol was evaporated off and the precipitate was 
washed with water by i^>eated centrifiigations and dried to give crude title compound 
(purity 9 1 %) vkiiich was furdier purified by prqparative HPLC (RP- 18, 
acetonitrile/watet/triflnoroacetic add gradient fimm 10:90:0.1 to 95:5:0.1). Acetomtrile 
30 was evaporated and the resulting aqueous ennilsion was made alkaline with saturated 
aqueous sodium hydrogen caibonate and e8dra(ted ftree times wifli dicMoromefliane. 
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Evaporadon of the dicUoioinethane at reduced pi^^ 
yellow solid (16 mg, 23 %). 

'H-NMR (DMSOd<i): 5 8 J5 (IH, d); 8J0 (IH, d); 7.66-7.62 {2H, m); 7.51-7,42 (3H, m); 
6.31 (IH, d); 6.25 (IH, M); 3.67 (2H, s). 

"C-NMR (DMSO^): 5 156J^ 146.5; 146.2; 143.4; 136.7; 131.1; 129.5; 128.70. 128.65 
(2C); 128J (2C); 120.4; 1 1 1 .5; 106.9; 106.3; 102.1; 38.8. 
APCI-MSin/z: 369.1/371.1 [MH+]; 351.1/353.1 [MH+-NH2]. 

Rxawole 15 

S-B«mio-Z3-difaran-2-vl- lg-iivnolor23-&limidme 

l^-Di-furan-2-yl-ethanone (1.02 g, 5.8 mmol) and (5-bromo-pyridin-2-yl)-hydmine (1.09 
g, 5.8 mmol) in benzene (40 mL) containing acetic add (0.4 mL) was heated at reanx 
temperature for 20h. Water was continuously distiUed effusing a DeanrStaik trap. Cnide, 
impure title compound was oystallized from the teaction mixture at 8 "C. Hiis material 
(505 mg) was heated in an Inert atmosphere at 230 °C for 7 minutes and then paititionfid 
between tohiene and water. The tohiene phase was washed with water and brine and then 
evaporated. The residue was chromatographed (silica gd; ethyl acetate*eptane 1:3) to 
give the tifle compound (47 25 %). 

'H-NMR (DMSOdfi): 5 12.59 (IH, s); 8.36 (IH, d); 830 (IH, d); 7.91 (IH, dd); 7.80 (IH, 
dd); 7.10 (IH, My, 6.84 (IH, dd); 6.71 (IH, dd); 6.64 (IH, dd). 
APa-MS m/K 321.1/331.1 [MH+]. 

Rvfttnytl^ 16 

MetfavlS^S-brTmu>.^^henvl4jy i nmT.lof23-feTimidin-2-vlVlg^ 

(5-Bromo-pyrjdin-2-yl)-bydrazine (378 mg, 2 mmol) and 4-phenylacetyl-lH-pynole-2- 
caibojQrlic add methyl esta (488 mg, 2 mmol) were fused together at 220 »C for Ih. After 
cooling the raude product was aystallized from acetonitrile and fiirther purified by 
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pitp^ve HPLC (RP-18, aoetonitrile^vatei/tiifluoroacetic add gradient from 10:90: 
95:5:0.1) to give the title ccn^uiid (5 vag, 0.6%). 

•h.NMR(DMS0^:5 12.17(lH,bs); 12.13 (lH.bs); 8.22 (lH.s): 7.74 (lH,s); 7.: 

7.36 (5H. m); 7.22 (IH, s); 6.94 (IH, s); 3.73 (3H, s). 
3 APa-MS m/z 3963 [MH+l- 

Kvymnle 17 



20 



$.1^mino-3-iihei>Y'-VlH^vrr61- 3 -Yn-1H-pviTolof2.3-b1pvridia^ 

(5-Bromo-pyridin-2-yl)-hydrazine (378 mg. 2 nunol) and 4-phenylacclyl-lH-pynoli>-2- 
carboxylic acid methyl ester (488 tng. 2 mmo\) w«e fused together at 220 »C for Ih. After 
cooling the crude product was aystalUzed fimin acetomtiile, purified hypr«I»arative HPLC 
(RP.18, acetonitrile^yater/tiiflnoroacetic add gradient from 10:90:0.1 to 95:5:0.1) and 
further dnomatographed (siKca gd, ethyl aceteteflieptane 1:1) to give the title compound 
(3mfe0.4%). 

'H-NMR (DMSO-dg): 6 11.95 (IH. s); 11.02 (lH,bs); 8.16 (IH, 8);7.69 (1H.8); 7.50-7.40 
(4H, m); 735 (IH, m); 7.08 (IH. d); 6.73 (IH, m); 6.19 (IH, t). 
APa-MS m/E 338.1 jMH+J. 



R«anip1el8 

^-p^»-^. pi««vl-?-ri.3^ 7yl-2.vlVlg-pvrrolof23-61imidine 

25 Oxazole (1 .6 ml, 243 mmol) was dissolved in dry tetrahydiofimm (60 ml). Bulyl UtMum 
{1.6M in hexane, 14.5 ml) was slowly added at -25 «C. after which the tempeiahire was 
allowed to rise to 0 »C TMSOTf (4.19 ml, 23.2 mmol) was slowly added and the mixture 
stirred at room temperature for 20 minutes. Phenylacetyldiloride (3.06 ml, 23.1 mmol) was 

slowly added and the mixture stirred for 3.5 h. Water (20 ml) was added, and the mixture 
M was extracted with didiloromeftane. Drying (Na2S04) and evaporation ddiveiedcr^ 
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xnaterial which was purified by column dnomatography (silica gd, dichlotomefhaneX 
aflfording ttie l-(l,3-oxazol'-2-yl)-2-phcttyiethanone as aydlow oil (0.631 g, 14 %). 
IH-NMR (CDCla): 5 7.83 (IH, <0; 7.40.7Ji5 (6H, m); 438 (2H, s). 
APCI-MSm/z: 188 [MH+]. 
5 l-(l,3-Oxa2ol-2-yl>-2-ph«iyl^hanoiie (631 ii^g, 3.4 mmol) and 5-hiomo-2- 

hydrazinopyridine (634 mg, 3.4 mmol) were fused tog^or at 220 **C for Ih to give the 
title compound (332 mg, 29 %). 

'H-NMR (DMSO-dfi): 6 12.93 (IH. s); 8.46 (IH, d); 8.21 (IH, s); 8.04 (IH, d); 7.57-7.37 
(6H,m). 

io APCI-MS m/z: 339.9 /341 .9 [MH+]. 

3-(5-Bromo-2-phenv1-l/^pvnplor23-61pvridtn-3-vlV 

IS 

5-BTomo-3-(3-m^oxypheoyl>2i)I^^4/f-pyrTDlo[2,3«%yridine(1.41 g, 3.72 mmpl) 
and concentrated aqueous HBr (30 ml) were heated at 120 °C for 64h under an inert 
atmosphere. After cooling and basification with aqueous ammonia the product was filtered 
off, washed with water and dried in vacuo to give the title compound (1 .34 g, 99%). 
20 'H.NMRCDMSO"d6): 5 12.37 (IH, s); 938 (IH, bs); 8.31 (IB, d); 7.93 (IH, d); 7.46-7,52 
(2H. my, 121-1 Al (3H, m); 7.18 (IH, dd); 6.63-6.76 (3H, m). 

Example 20 

25 3-f4-MethQxvphen^V2-f^envl>iH-pvnolof234)Tpvridinfr5-caite 

The title compound (25 mg, 11%) was synthesized from 6-hydra2mo-nicotinonitrfle (90 
mg, 0.67 mmol), and 1 -(4-methoxyphenyI>"2-phenyIethanone (1 52 mg, 0.67 mmol) 

. essentially as desoibed in Example 1 and purified by column chromatography (silica gel; 

] 30 dichloromethane/methaQoI gradient fix>m 1 :0 to 7:3) and crystallized from acetonitzile. 
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'H-NMR (DMSO-d^): 6 12,74 (IH, bs); 8.64 (IH, s); 8.28 (IH, s); 7.50 (2H, d); 7.41-7.34 
(3H. m); 7.27 (2H, d); 6.97 (2H, d); 3.78 (3H, s). 

"C-NMR(DMSO-d6):6 158.1; L48.9; 145.7; 136.5; 131.1; 130.7; 130.6; 128.5; 128.4; 

124.8; 119.7; 118.7; 114.3; 112.2; 100.3; 55.0. 
APCI-MS miz. 326.4 [MH+]. 

Example 21 

1 >r4-(5-Bromo-2-Dhenvl-l//-DviTolor2.3-£>1tywridm-^^ 
vlethvnaniiiK)lpropan-2-ol dihvdrochloride 

a) 4-(5-Bromo-2>Dhenvl-ljy-pviTolof2.3-6tevridinO-^^ 

The title conapound (1.05 g, 93 %) was synthesized firom 5-bromo-3-(4'methoxyphenyl)-2- 
phenyl-l^-pym)lo[2;3-6]pyridine (1 .17 §, 2.9 nrnol) essentially as described in Example 
19. 

^H-NMR (DMSOKlfi): 8 12.25 (IH, bs); 9.43 (IH, b); 8.29 (IH, d); 7.89 (IH, d); 7.46-7.51 
(2H, m); 7.28-739 (3H, xn); 7.1 1 (2H, d); 6.78 (2H, d). 
APCI-MS m/z: 365.0/367.0 [MH+]. 

b^ l-r4->f5-Bromo-2-phenvl"lfr-pvnDlc>f2J-Mpvridin-3-v^ 
\detfavl'>amiBio1propan-2-ol dihvdiDchloride 

Ainixtureof 4-(5-bToino-2-phenyl-l/r-pyirolo[2,3-6]pyridin-^ (174 mg, 0.48 

mmol), sodium hydride (60% suspension in mineral oil, 86 mg, 2.14 nunol) and 
N,N-dimethyifonnamide (2 ml) was heated at 60 °C for 30 minutes. Epibromohydrin (66 
mg, 0.48 mmol) was added and the reaction mixture was further stirred at 60 **C for Ih. 
2-Pyrroiidin'l-ylethanamine (76 mg, 0.68 mmol) was added and reaction was heated at 
60 °C for 14h. Water (1 ml) was added and mixture was eluted through silica gel witii 
dichloromethane /methanol/aqueous ammonia (79.5/20/0.5) and the product was fiirther 
purified by preparative HPLC (RP-1 8, acetonitrile/water/trifluoroacetic add gradient fiom 
10:90:0.1 to 95:5:0.1) to ©ve the tide compound (3 mg, 1 %). 
APCI-MS m/z: 535.0/537.0 (MH+]. 



100655-1 S£ 



35 

144-fS>Bromo-2-pheaivl-lJ^DvrrolQr23>61Pvridm-3-vl^^ 
5 2-q1 trifluoroacetate. 

The title compound (6 mg, 4 %) was synthesized fix>m 4-(5-bromo-2-phenyl-l£r- 
pyiTolo[2,3-6]pyridin-3-yl)phenol (82 mg, 0.22 mmol), qrihromoliydrin and pyrrolidin-S- 
ol (99 mg, 1 . 13 mmol) essentially as descaribed in Examrple 21, 
10 APa-MS miz: 508.0/510.1 [MH+]. 

Exampte2? 

5^Bromo-3-l442-fl-metfavltmrolidin-2--vne<fao)wMeav»-2^^ 
IS ^pyridine trifluoroacetate 

A mixture of 4-(5-bromo-2-phenyl-l/r-pyiTolo[2^-6]pyridin-3-yl)phCT^^ (100 mg, 027 
mmol), sodium hydride (60% susprasion in mineral oil, 45 mg, 1 .25 mmol) and 
N,N-dimethylforaiamide (2 ml) was heated at 60 '•C for 30 minutes. A mixture of 2-(2- 
20 chloroethyl)-l-methylpynolidine hydrochloride (51 mg, 0.28 mmol), sodium hydride 
(60% suspension in mineral oil, 1 5 rag, 0.42 mmol) and N,N-dimethylformanude (500 nl) 
was added and the reaction mixture was farther stirred at 60^ Water(l 
ml) and acetic add (200^1, 3.5 mmol) were added and die product was purified by . 
pi^arative HPLC (RP-18, acetomtrile/watec/trifiwmacetic add gradient fix>m 10:90:0.1 
25 to 95:5:0.1) to give thetiflecompoimd (73 mg, 45%). 
J, ^H-NMR (CD3CN): 8 I0J7 (sH, s); 8.33 (IH, d); 8.03 (IH, d); 7.46-7.53 (2H, m); 737- 

• V 7.43 (3H, m); 7.23-733 (2H, m); 6.94-7.10 (2H, m); 4.68^.80 (IH, m); 4.10^36 (2H, m); 

3.32-3.75 (3H, m); 2.85-3.22 (2H, m); 1.80-2.44 (6H, m). 
:\ APa-MS m/z: 476.0/478.0 [MH+]. 

r * ■ 

r t 

yji Following the genearal method of Example 23, flie compounds of Exan^les 24 to 33 were 

- f • 

• m 

. prepared: 
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Example 24 

S-Bromo-2->phenvl-3--r4>f2-pviYoli(Hn-l>v1et^^ 
s tiifluoroacetate 

The title compound (21 mg, 18%) was synthesized from 4-(5-bromo-2-phenyl-l^- 
pyiTolo[2,3-^>]pyridin-3-yl)phenol (75 mg. 0,21 mmol) and l-(2-diloroefliyl)pyiTOUdine 
hydnndiloride 
10 (35 mg, 0^1 mitiol). 

'H-NMR (OhCN): 5 11.12 (IH, s); 8.42 (IH, d); 8.1 8 (IH, d); 7.41-7.53 (5H. m); 7.10 
(2H, d); 6.75 (2H, d); 4.50 (2H, dd); 3.66-3.78 (2H, m); 334-3.51 (2H, m); 2.82-2.95 (2H, 
m); 2.30-2.60 (4H,m). 
APCI-MSm/r 462.1/464.1 [MH+]. 

gxample2j 

S>BTomo-.3-r4>(2-morpholin-4-vletfaoxv^phenvll-2-pbepvl-l^-p vTO 
trifluoroacetate 

The title compound (59 mg, 36%) was synfliesized &om 4-(5-btomo'2-irfienyl-liy- 
pyiTolo[2,3-fr]pyridin-3-yl)pheno1 (100 mg, 027 mmol) and 4-(2-diIoioefliyl)morplioline 
hydrochloride 
(53 mg, 028 mmol). 

*H-NMR (CD3CN): 5 8 Jl (IH, d); 8.00 (IH. d); 728-7.54 (7H, m); 7.01-7.12 (2H, m); 
4.36-4.50 (2H, m); 3.84-4.26 (2H, m); 3 J2-3.68 (4H, m); 320-3.45 (4H, m). 
APCI-MS m/z: 478.0/480.0 [MH+]. 

Example 26 

5-Bromo-3-r3-(2-moroholin'4-vletfaoxv>pheavll-2-phenvl-lJy-pv^ 
trifluoroacetate 
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The tide compound (13,5 mg, 8%) was ^thesized ftom 3-(5:bromo-2-phenyl-l^- 
pyirolo[2,3-6]pyridin-.3-yl)ph«iol (101 mg, 027 inmol) and 4-(2-chloroethyl)moipholme 
hydrochloride (5 1 mg, 0.27 mmol). 
3 APCI-MSm/z: 478.0/480.0 [MH+], 

Example 27 

3-r44f^.Bromo-2>phenvl>li^pvrrolof2 3-.felpvri^ 
10 ammetrigncroacetate 

The title compound (37 mg, 34%) was synthesized from 4-(5-bromo-2-phenyl-lif- 
pyirolo[2,3-^]pyridin-3-yl)phenol (100 mg, 027 mmol) and ^-(3-<Wo^op^opyl)-iV;^^ 
dimethylamine hydrochloride (44 mg, 028 mmol). 
IS *H-NMR (CD3CN): 5 8.34 (IH, d); 8.03 (IH, d); 7.38-7.44 (5H, m); 7.31 (2H, d); 6.98 
(2H, d); 4.17-4.30 (2H, m); 3.43-3.64 (2H. m); 2.64-2.88 (6H, m); 2.34-2.58 (2H, m). 
APa-MS m/z: 450.0/452.0 [MH+]. 

Example 28 

20 

5-Bromo-3-(442-f2-4nethoCTedioxv^^xvlDhenv l^-2-phenvl-l^^^ 

The title compound (68 mg, 53%) was synlhesized from 4-(5-bromo-2-phenyHiif- 
pynrDlo[2^-*]pyridin-3-yl)phenol (100 mg, 027 mmol) and l-bromo-2<2- 

. * 25 medK>xyethoxy)ethane (51 mg, 28 mmol). 

'H-NMR (CDja: 6 12.08 (IH, s); 8.24 (IH, m); 8.08 (IH. d); 7.56-7.61 (2H, m); 738- 
7.47 (3H, m); 732 (2H, d); 6.98 (2H, d); 422 (2H, dd); 3.93 (2H, dd); 3.78 (2H, dd); 3.63 

f (2H,dd);3.44(3H,s). 

\ APa-MS m/z: 466.9/469.0 [MH+]. 

PTam ple 29 
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5>Bromo-3-(342>fl-methvlpvnDlidin>2>vnetfaoxv 1phettvU-^^^^ 
^Ipvridine.trifluoroacetate 

The titie compound (65 mg, 40%) was synftesized from 3-(5-bromo-2-phenyHiir- 
5 pyrrolo[2,3-*]pyridin-3-y]}phenol (1 01 mg, 0^7 mmol) and 2-(2-chloroethyl)-l- 
methylpynolidine hydrochloride (51 mg, 028 mmol). 
APCI-MS m/r 476.0/478.0 [Mftf). 

Example 30 

JO 

3-f4-f3-mimelhvlamino>proix)Xv1phenvn>2>phenvi>l/^ 
caibonitrile tiifluoroacetate 

The title compound (34 mg, 60%) was synthesized from 4-(5-cyano-2-phenyl-l-fir- 
15 pym)lo[2,3-A]pyridin-3-yl)pheaiol (32 mg, 0.10 mmol) and iVK3-chloropropyl)-7/,Ar- 
dimetfaylamine hydrochloride (18 mg, 0.1 1 mmol), 

*H-NMR (CD3OD): 5 8.55 (2H, d); 8.19 (IH, d); 7.47-7.53 (2H, m); 7.33-7.38 (3H, m); 
730 (2H, d); 7.10 (2H, d); 427 (2H, dd); 3.73 (2H, dd); 2.96 (6H, s); 225 (2H. dddd). 
APCI-MS m/z: 3972 [MH+]. 

20 

Examples? 

5,fr4-(5-BTomo-2-pbeiwl-l/fH[i>mrolof2>3-Wpv^ 
2-one tiifluoroacetate 
25 . 

: The title compound (14 mg, 11%) was synthesized from 4-(5-bromo-2-pheaiyl-lF- 

pyrrolo[2,3-6]pyridin-3-yl)phaiol (98 mg, 027 mmol) and 5-(diloiomethyl)-l^ 
oxazolidin-2-one (38 mg, 0.28 mmol). 

^H^NMR (CD3OD): 6 8.27 (IH, d); 8.18 (IH, d); 7.47-7.53 (2H, m); 7.31-7.40 (3H, m); 
30 6.88-6.99 (4H, ro); 4.89-4.97 (IH, m); 4.08 (2H, ddd); 3.69 (IH, dd); 3.50 (IH, dd), 
:""! APCI-MS m/z: 365.0/367.0 [MH+1. 
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Example 32 

3.|4.r3-fdiipethvlaminolprQpoxvlT)heavl^2'^4-mefto xvphenvlVl^^ 
ATpyridine^S-c aibomtrile trifliioroacctate 

The title compound (23 mg, 33%) was synthesized from 3-(4-hydioxyphenyl)-2-(4- 
metfaoxyphenyl)- l/f-pynolo[2^-fc]pyridme-5H»ibonitrile (45 mg, 0. 1 3 mmol) and JV^(3- 
dUoropn>pyl)-JV;//-dim^yla^^ hydnxddoride (23 mg, 0.15 mmol). 
APCI-MS m/K 427.2 [MH+]. 

ftjjynple?? 

(3-(4-f5-Bromo-2-(4>metfaoxv-phenvlVl/fi>viTDloriJ-Alpv^^ 
dimethvlamine 

a> 445>BronK)-2-f4-methoxv-phenvlVl>//>pvTn)lof23-£ylDV^ 
(4-Bn)mo-2-phenyl>-hydra2ine (0.5 g, 2.66 mmol) and 2-(4-hydroxy-phenyl)-l-(4- 
meflioxy-phenyl)-eflianone (0.644g, 2.66 mmol) in benzene (20 mL) containing acdic add 
{02 mL) was heated at reflux tempetatore. Water was continuously distilled o£Fu5ing a 
Dean-Stark trap. After 13h, the reaction mixture was cooled and triethylamine (0.4 mL) 
was added. The mixture was evaporated and the residue was re-suspended in water. The 
predpitate was filtCTed off to give 4-[2-[(4-bromophenyl>'hydrazono]-2-(4-methoxy- 
pheny1)-ethyI]-pheQ0l (0.93 g» 84%). 

^H-NMR (DMS0-d6): 5 10.06 (IH, s), 9 JO (IH. sX 8-18 (IH, d), 7.82 OH, dd), 7.75 (2H, 
d), 7.30 (IH, d), 6.97 (2H» d), 6.91 (2H. d), 6.65 (2H, d), 4.16 (2H, s); 3.73 (3H, s). 
APCI-MS m/z: 41 1.9; 413.9 [MH+]. 

4^2-t(4-Bromophenyl>4ydrazono]-2K4-methoxy-phrayl)-ethyl]-pheno^ (708 mg, 1.72 
mmol) was stimed in an inert atmosphere at 230 "^C for 10 minutes. The crude product was 
purified by column chromatography (silica gel, ethyl acetate-heptane 2:3) and crystallized 
twice from methanol to give the title compound (23 mg, 3%). 
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*H-NMR (DMS(W6): 8 12.17 (IH, bs), 9.46 (IH, bs), 8.27 (IH, dX 7.87 (IH. d), 7.44 
(2H, dX 7.13 (2H, d), 6.94 (2H, d), 6.81 (2H, d); 3.77 (3H, s). 
APCI-MS m/z: 395.0/397.0 [MH+]. 

h\ f3>m5.-Bromo-244>mefroxv>aherivlVlK -pviTOlofL3-Wn^^ 
propvlVdimetfavlamine 

The title comporaid (13 mg, 16 %) was synthesized from crude 4-[5-bromo-2'(4-ineaioxy- 
phenylVl-/f-pyrrolo[23-6]pyridin-3-yl]-phenol (75 mg, purity 87%» 0.14 tnmol) and JV-(3- 
cMoropropyl)-JV^-^iimethylamine hydrochloride. 

^H-NMR (DMSO-dfi): S 12.22 (IH, bs). 828 (IH, d), 7.88 (IH, d), 7.43 (IH, d), 7.23 (IH, 
dX 6.96 (IH, d). 6.95 (IH, d), 4.02 (2H, t). 3.77 (3H, s), 237 (2H, t), 2.15 (6H. s) and 1.86 
(2H,p). 

APCI-MS m/z: 480.2; 482.1 [MH+l- 

Exam ple 34 

3-[445>Biomo-2>phenvl>l/yiiviTolof23-Z>h)v ridSn>3^^^ 
trifluoToacrtate 

A mixture of 4K5-biomo-2-pheoyl-l/^pyiiolo[2,3-fr]pyridm-3-y^ (83 mg, 0.23 
mmoO, sodium hydride (60% suspension in mineral oil, 22 mg, 0.55 mmol) and 
NJJ-dimettQ^l&nnamide (2 ml) was heated at 60 for 30 minutes. A solution of 2K3- 
chloropropyl)-liy-isomdole-l,3(2H)Hiione(61 mg, 023 mmol) inN,N-dimethylformamide 
(500^1) was added and the reaction mixture was furAer stirred Water(l 
ml) tetrahydrofuran (10 ml), methanol (10 ml) and 2M eth^damine solution in ethanol (4 
ml) were added and the reaction mixture was stirred at room temperature for J4h. The 
solv^ts were evaporated off and the residue was dissolved in 1,4-dioxane (1 0 ml) and 
water (5 ml) containing sodium hydroxide (4.56 g, 0. 11 mol) and the reaction mixture was 
heated at 100 for 2 h. Afte cooling, the product was extracted into ethyl acetate and 
purified by prq)aiative HPLC (RP-18, acetonitrile/watei/trifluoroacetic add gradient 
10:90:0.1 to 95:5:0.1) to gjve the title compound (4 mg, 3%). 
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>H-NMR (CD3OD): S 8^7 (IH, d); 7.96 (IH. d); 7.45-7.53 (3H, m); 7.31-738 (2H, d); 
7.27 (2H, d); 7.08 (2H. d); 4.17 (2H, dd); 3.19 (2H. dd); 2.14-2.22 (2H, ddd). 
APa-MS isJzi 421.9/423.9 [MH+l- 

5 Example 35 

S-Bromo-3-(4-ammQmethvlphenviV2-Dhen vl-lH-nvrrolor23-b1pvridm^ 

To 4-(5-bromo-2-phenyl-li/-pyaolo[2,3-&lpyridm-3-yl)bra^ (1.00 g, 2.7 mmol) 
10 and tetrahydrofiiran (5 ml) was added lithium aluminium hydride (IM sohition in diethyl 
eflier, 5.7 ml, 5,7 mmol) during 4h. The reaction mixture was stiixed at room temperature 
for a further 30 minutes and then neutralized by adding methanol and dilute hydrodalorio 
adi The crude product was purified by column dhromatography (silica gel, eAyl 
acetate/ddorofonnAnethanol/aqueous ammonia gradioit 100:0:0:0, 0:95:5:0 and 
15 0:80:19.5:03) to give Ae title compound (0.569 g, 56%). 

*H-NMR (CD3OD): 5 8.43 (IH, d); 8.23 (IH, d); 734-7.55 (9H, m) 4.17 (2H, s). 
APCI-MS m/z: 377.0/379.0 IMH+]. 

FicflTTiple T^fi 

TSi 

S>BrmnQ^34444.S-dihvdro>lH^imida z Ql-2-vnphenvl>^^^ 
trifluoroaoetate. 

A mixture of 4-(5-biomc>-2i)henyl-l^r-«m)lo[2,3-61pyri (82 mg, 

25 022 mmolX 1,2-eflianediamine (41 mg, 0.68 mmol). 4-mefliyIbenzenesulfomc add 
\ hydrate (89 mg, 0.47 mmol), glycol (03 ml) and Dh4S0 (0,4 ml) was heated at 1 75 'C for 

: 3h- After cooling, methanol (1 ml) was added and the product was purified by preparative 

HPLC (RP-18, acetonitrile/water/trifluoroacetic acid gradient fiom 10:90:0.1 to 95:5:0.1) 
to give the title compound (1 1 mg, 9%). 
30 'H-NMR ((n)30D): 8 834 (IH, d); 8.14 (IH, d); 7.86 (2H, d); 7.61 (2H, d); 7.46-7.50 (2H, 
m); 736-7.43 (3H, m); A21 (4H, s). 
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APCI-MSm/z: 417.1/419.1 [MH+J. 

Examples? 

5 5-Bromo>344-(4.4-dimethvl-4.S-dilivdKHl^ -imida20^^ 
pviTolor2,3'Z>lpvridine triflnoroacetate 

The title compound (5 mg, 4%) was synthesized from 4-(5-bromo-2-phfinyHJy- 
pyrroIo[2,3-*]pyridm-3-yl)benzonitrile (82 mg, 0.22 mmol) and 2-m^ylptopane-l^- 
10 diamine (27 mg, 031 mmol) essentially as described in Example 36. 

^H-miR (CD3OD): 5 835 (IH, d); 8-14 (IH, d); 7.85 (2H, d); 7.62 (2H. d); 7.46-7.49 (2H. 
m); 738-7.42 (3H, m); 3.87 (2H, s); 3.35 (2H, s); 1^7 (6H, s). 
APa-MS m/z: 445.0/447.0 [MH+J. 

15 Example 38 

^lr2-Am^TloethvlV4^^S4>mmo^2■•ph envl-lg>nvI^^^ 
trifluoroacetate 

20 The title compound (10 mg, 8%) was isolated from the synthesis of 5-btomo-3-[4-(4,5- 
dihydio-IH-imida2ol-2-yl)phenyl]-2-phenyMH-pym)te^^^ 
(Example 36). 

'H-NMR (CD3OD): 5 831 (IH. d); 8.07 (IH. d); 7.90 (2H, d); 7.44-7.51 (4H, m); 737- 
7.40 (3H, m); 3.69 (2H, dd); 3.18 (2H, dd). 
2s APa-MS m/z: 435.1/437.0 |>ffl+]. 
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34f4^5-Bromo-2-phenvl-l/f-Pvnolori3-fe 1pvridin-3-vlftenzvll^ 
Hi>i YHTnYYpropvnaminolpropane>1.2-diol trifluo roacetate 
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To l.[4K5-brom<>-2-phenyl-lH-pyra)lo[2^*]pyridi^^ mg, 
0.15 mmol) and tetrahydrofuian (5 nQ) was added oxiran-2-ylmethanol (77 mg, 5.7 ounol) 
in fliree batches during 4h at 80 ^'C. Methanol (1 ml) was added and Ae product was 
purified by preparative HPLC (RP-18, acetonitrile/water/trifluoroacetic add gradient from 
5 10:90:0.1 to 95:5:0.1) to give Ae tide compound (32 mg, 32%). 

*H-NMR (CD3OD): 5 8.26 (IH, d); 8.03 (IH, d); 7.40-7.60 (6H, m); 7.30-736 (3H, m); 
3.88-4.20 (2H, m); 3.48-3.64 (4H, m); 3.20-3.45 (4H, m). 
APCI-MS m/z: 526.1/528.1 (MH+]. 

JO Example 40 ' 

4-r5-Biomo-2-phenvM/y>DVtTolor23-^T0vri( «n-3>vl^b acid 

A solution of 4-(5-bn>mo-2-phenyl-lfr-pyirolo[23-6]Ryridin-3-yl)b^ (135 mg, 
IS 0.36 mmol), cone, sulphuric add (2 ml)» water (2 ml) and 1,4-dioxane (2 ml) was heated at 

120 for 2h. After cooling, water (100 ml) was added and the predpitate was purified by 

preparative HPLC (RP-18, acetonitrile/water/trifluoroacetic acid gradiait from 10:90:0.1 
. to 95:5:0.1) to give the title compound (33 mg, 23%). 

'H-^NMR (CD3OD): 5 8.60 (IH, d); 8.05 (IH, d); 735-7.54 (9H, m). 
20 APa-MS m/z: 393.0/395.0 [MH+J. 

J\^-.^4>f5-Bromo-2-pheavl>l^>pvno!Qr2.3-felDvridin>3>vlftea^ ^ 

} A mixture of Boc-Glu^ptBu (53 mg, 0.18mmol), HATU (72 mg, 0.19 mmol) and 

• f didiloioineflume(2nil)wasadiustedtopH8wi1hdiisopropylediylan^^ 
minutes a solution of 144-(54»omo-2-phenyl-lH-pyirolo[2,3-b]pyridin-3- 
yl)phenyl]mclhanamine (65 mg, 0.17 mmol) inNMP (1 ml) was added and the pH was 

ft • A 

' : // 30 adjusted to 8 with diisopropylethyl amine. After 6h, trifluoroacetic add (1 .5 ml) was 

added. After 17h, die solvents were evaporated off and the crude product was purified by 
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preparative HPIX:(RP-1 8, acetomttUe/water/^^ 10:90:0.1 
to 95:5:0.1) to give the title compound (41 mg, 38%). 

'H-NMR {CD3OD): 5 8.40 (IH, d); 8.05 (IH, d); 7.37-7.61 (9H. m); 4.17 (2H, dd); 2.26- 
' 2.60 (4H,m). 

s APCI-MS m/r. 507.0/509.0 [MH+J. 

Example 42 

3-f4.HvdroxvphenvlV2-phenvl'lJY-Dvm>lor23-^lpvridine-5-caibom 

io 

A mixture of 4'(5-bn>nio-2-phenyl-lff-pyrrolo(2^-6]pyridiiv-3-yl^^ (355 mg, 0.97 
mxnol), zinc cyanide (137 mg» 1.17 mmol), tri8(d{beiu^ideneac^one)dipalladium(0) (89 
mg, 97 ^olX bis(dipheiiylphosphine)f6rrocCTe (1 29 mg, 0.23 mmol) and N,N- 
dime&ylfonnamide (10 ml) was stirred at 130 °C for 201l Efliyl acetate (100 ml) was 
15 added and the organic phase was washed wifli water (2 x SO ml), dried and concentrated in 
vacuo. The ande product was purified by column diromatography (silica gel, ethyl 
acetate/heptane gradient from 3:7 to 8:2) and crystallization (6 ml tetrahydrofuian/heptane 
5:1) to give the title compound (115 mg, 38%). 

^H-NMR (DMSO-d6): 5 12.65 (IH, s); 9.50 (IH, s); 8.62 (IH, d); 8.26 (IH, d); 7.50 (2H, 
20 dd); 732-7.43 {3H, m); 7.1 5 (2H, d); 6.79 (2H, d). 
APa-MS m/z: 312.1 [MH+J. 

Following the goieral method of Example 42, die compounds of Examples 43 to 45 were 
prq>ared: 

25 

Example 43 

3>f4-fAminoniethvnphenvlV2'phenvl>li^pvrrolor2.3-&lp vri^ 
trifluoroacetate 

The title compound (12 mg, 10%) was synthesized fern I.[4-(5-bromo-2-phenyHH- 
pyirolo[2,3-b]pyridin-3-yl)phenyl]methanamine (104 mg, 0.27 mmol) and purified by 
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preparative HPLC (RP-18, acetonitrilc/water/trifluoroacetic add gradient firom 10:90:0,1 
to 95:5:0.1). 

^H-NMR (CD3OD): 5 8.58 (IH, d); 824 (IH, d); 7.45-7.53 (6H, m); 7.32-7.40 (3H, m); 
4.18 (2H,s) 

5 APCI-MS m/z: 325.4 [MH+, weak], 308.1 [MH+ -NH3]. 

Example 44 

3-f4>Morpholm-4>viphenv!V2-phenvi4iy-pvr^^ 

10 

The title compound (5 mg, 11%) was syndiesized firmn 5-bromo-3"(4-morpholin4- 
yIpheayl)-2-phenyl-lH-pyTOlo[2,3-fci>yiidine (50 mg, 0.1 15 mmol). 
'H-NMR (DMSO-d6): 5 12.61 (IH, s); 8.58 (IH, d); 821 (IH, d); 7.28-7.44 (7H, m); 6.93 
(2H, d); 3.71 (4H, dd); 3.16 (4H, dd). 
IS APCI-MS m/r 3812 [MH+]. 

Example 45 

3-^4-HvdroxvphcnvlV244-metfaoxvphenvlVlff> pvm>lQr23^1^^ 

20 

The title compound (50 mg, 93%) was synfliesized fiom 4-[5-bromo-2-(4-medioxypheDyl> 
lfl'-pynolo[2,3-A]pyiidin-3-yl]phenol (62 mg, 0.16 mmol). 

>H-NMR (DMSO-d6): 5 12.59 (IH. s); 9.48 (IH, s); 8.48 (IH. d); 8.20 (IH, d); 7.44 (2H. 
d); 7.15 (2H, dy, 6.95 (2H, d); 6.80 (2H, d). 
S:- 25 APa-MS m/z: 342.1 [MH+J. 

Example 46 

» * 

5-Bromo-2-(4-metfioxvH3henvlV3-piper «^'n-i >yl-l H>pvrrolof2.3>b1pvridine 
■ '* 30 triflooroacetate 
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4-[5-BTomo-2-(4-methoxy-phenyl)-lH-pyiTolo(2,3-b]pyri 
carboxylic add tert-butyl est^a- bis TFA salt (6 mg, 0.0084 mmol) was dissolved in 
dichloromethane (5 ml) and TFA (1 mi) was added. The mixture was heated to reflux for 
30 minutes and then concentrated in vacuo. The residue was recrystalHzed from ethyl 
acetate to give the pure tide compound as a mono-TFA salt, white powder (2 mg, 48%). 
^H-NMR (acetoneHl6): 8 12.00 (IH, s); 8.58 (2H, bs); 824 (2H. s); 8.01 (2H, d); 7.04 {2H, 

d); 3.81 (3H, s); 3.35-3.20 (8H, m). 
APCI-MS m/z: 387.0 [MH+3. 

Example 47 

5>Bn)mo-2->f4-meflioxvphenvlV 3-r4-medivlpii>«n^'^^ ■vlVlH>nviro1or2,3-bTt)vridine 

2-Biomo-l-(4-methoxyphenyl)-ethanoae (LI4 g, 5 mmol) was dissolved in 
N^-dimc%lformamide (20 ml)- l-MeOi^iperazine (L04 g, 10 mmol) was added and 
afta* 10 minutes ttie reaction mixture was diluted with water (200 ml) and the mixture 
extracted with ethyl acetate (3 x 200 ml). The combmed organic phase was washed with 
brine (2 x 20 ml) and dried (MgS04) and the solvents evaporated. This afforded the crude 
piperazinomethylketcme as a pale yellow oil that solidified upon standing (540 mg, 43 %) 
whidi was used in the next step without further purification. This ketone (248 mg, 1 mmol) 
and (5-biomo-pyridin"2-yl)-hydrazine (1 88 mg, 1 mmol) were heated together at 230 **C 
for Ih. When cool, the dark brown gjassy solid was dissolved in N,N-dimefliylfi)rmamide 
(2 ml) and subjected to preparative HPLC. This afforded a crude product (27 mg, 7%) that 
was approximately 90% pure. This material was purified by preparative HPLC CRP-18, 
acetonitrile/wat^/trifluoroacetic add gradient firom 10:90:0.1 to 95:5:0.1) to give pure 
(>99%) product as a white powder (5 mg). 

(DMSO-d6): 5 12.01 (IH, s); 9.60 (IH, bs); 824 (2H, m); 8.02 (2H, d); 7.03 
(2H, d); 3.81 (3H, s); 358-3.45 (4H, m); 3.55-3.20 (4H, m); 2.91 (3H, s). 
APCI-MS mte 401.0 [MH+J. 
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pxample48 

4-rS-Bromo-2-f4-metfaoxv-phmvlVlHH)vnolor23-blD^ 
carboxvlic add tal^bntvl ester bis-trifluoroacetatc 

2-Bromo- 1 -(4-methoxyphenyl)-etbanone ( 1 . 1 4 g, 5 nunol) .was dissolved in 
N,N-dimethylfonnamide (20 ml). l-Piperazine-l-carboxylic acid tert-butyl ester (931 tng, 
5 mmol) and DIEA (0.85 ml, 5 mmol) were added and after 10 minutes the reaction 
mixture was diluted with water (200 ml) and the mixture extracted with e&yl acetate (3 x 
200 ml). The combined organic phase was washed wifli hrine (2 x 20 ml) and dried 
(MgSO^) and the solvents evaporated. This afforded the crude protected 
piperaanometfaylketone as a pale yellow oil that solidified upon standing (1 .65 g, 99%) 
which was used m fee next step wifhout fiiither purification. This ketone (334 mg, 1 mmol) 
and (5-bromo-pyridin-2-yl)-hydrazine (188 mg, 1 mmol) were heated together for 30 
mmutes at 1 10 **C and ften at 200 for 45 minutes. The crude product was purified twice 
by pi^)arative HPLC (RP-18, acetonitrile/water/trifluoroacciic acid gradient firom 
10:90:0.1 to 95:5:0.1) to give the pure (>99%) product as a white powda: (12 mg, 2.5%). 
'H-NMR (acetone-d^): 5 10.78 (IH, s); 8.24(1H, s); 8.16 (IH, s); 8.10 (2H, d); 7.03 (2H, 
d); 3.84 (3H, s); 3.57 (4H, t); 3.18 (4H, t); 2.93 (1.8 H, bs); 1.46 (9H, s). 
APa-MS m/z: 487.2 [MH+]. 

Example 49 

5-Bromo-2-r4>methoxvDhenvn>3-mon)holin-4-vl-lH -pvrrolof2.3>51pvridi^ 

2-Bromo-l-(4-meflioxyphenyl)-eflianone (5 g, 25 mmol) was dissolved in 
N,N-dim^ylformamide (15 ml). Morpholine (4.35 & 50 mmol) was added and the 
solution tumed yellow and became warm. As it was allowed to cool, moiphoUne 
bydrobromide aystallized out and was removed by fihration. The filtrate was diluted wifli 
toluene (100 ml) and (5-bn)mo-pyridm-2-yl)^ydra2ine (4.7 g, 25 mmol) was added. The 
resulting mixture was refluxed for 14h, while azeotropically removing water. The solvents 
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were ranoved in vacuo and the resulting red-biowmsh oil was purified by colnmn 
chromatography (silica gel, ethyl acetate/heptane gradient 0:100 to 100:0 ). The second 
elutirig component was collected and concentrated in vacuo to give the hydrazone as a 
brown oil (6.8 g, 72%). This oil (1.07 g, 2,8 mmol) was heated to 200-205 X for 40 
5 minutes and then allowed to cool. The dark brown glassy product was dissolved in boiling 
acetonitrile and the title componnd crystallised as this solution was allowed to cool. Tb& 
product was collected by filtration and flioroughly washed wifli acetonitrile. This arude 
product was further recrystallized firom ac^ne/dicUoromethane to affiwd a pale ydlow 
powder (8 mg, 0.80%). 

10 ^H-NMR (DMS0-d6): 8 1 1.99 (IH, bs); 8.35 (IH, s); 8.24 (IH, s); 8.12 (2H, d); 7.48 (2H, 
t); 7.35 (IH, t); 3.73 (4H, t); 3.13 (4H, t). 
APa-MS m/z: 358.2 [MH+]. 

Example 50 

15 

S-Bromo-3-^4^etfaanesdfottvlpiperazm-l>v lV244>melhoTv>phmvlV 
bTpvridine 

PipCTazine-1 -carboxylic add tert-butyl ester (1 .86 g, 10 mmol) was dissolved in pyridine 
20 (15 ml) and methanesulfonyl diloride (1.14 g, 10 mmol) was added. The mixture turned 
yellow and become warm. After 1 0 minutes, the reaction was diluted wi& water (1 50 ml) 
and left standing, wherec^n flie precipitate was collected. To this precipitate, 
dichioromethane (15 ml) and trifiuoroacetic add (2.5 ml) were added Hie mixture was 
heated to boiling and then left to cool. The solvent was removed and toe lesdtmg ydlow 
25 oil was dissolved in efliyl acetate PO ml). Crystals of Kmefliylsulft)nyl)piperazine 

trifluoroacetatewereconectedbyfiltnition(0.871 g,72%). l-(Meaiylsulfi)nyl)pipera2ine 

* : trifluoroacetate was dissolved in NJ^-dimetbylformaxnide (5 n^^ 

•-If 

diisopropylamine {22 ml, 13 mmol) was added, followed by 2-bnMno-l-(4- 

• :;\ methoxyphenyl)-cthanone (0.72 g, 3.1 mmol). Aftcar 5 minutes, the reaction mixture was 
I M poured into \yater (50 ml) and crystals of 2-(4-methanesulfonyl-piperaztn-l-yl>l-(4- 

methoxy-phenyl)-eamonewerecoUected(l.ll g,67%).Partofthisketone(3l2mg^ I 
/' "1 mmol) and (5-bromopyridin-2-yl>'hydrazine (188 mg, 1 mmol) were fused together at 210 
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«>C for 30 minutes. After cooling, the crude product was aystalHzed from acetonitrile to 
give die tide compound (3 1 mg, 7%). 

'H-NMR CDMSO^): 8 11.92 (1 H, s); 831 (IH, s); 8.20 (IH. s); 8.04 (2H, S)i 7.05 (2H, 

d); 3.81 (3H. 8); 3.7-3.3 (Sft m); 2.97 (3H, s). 
APCI-MS m/sc 465.4 tMH+]. 

RTtmi pleSl 

4.rS-RTt>mo-244->">^W^a.vlV lH.pvm>lor23-b1nvridiTwVYllHripe^ 
carbaldehvde 

2-Bromo- l-(4-raethoxyphenyI)^thanone (2.24 g. 10 mmol) was dissolved in 
N,N-dimediylfonnaimde (20 ml). Kperazine-l-caibalddiyde (2,3 g, 20 mmol) and 
ethyl-JV^-diisopropylamine (0.85 mi, 5 mmol) were added and after 30 minutes tbe 
reactionmixture was diluted wifl» elhyl acetate (100 ml) and the mixture washed wi& brine 
(4 X 1 00 ml). The organic phase was dried (MgS04) and the solvent evaporated off. The 
residue was dissolved m a mixture of tohicne (50 ml) and (5-bromo-pyridin-2-yl)- 
hydrazine (1 .88 g. 1 0 mmol). The mixture was heated at reflux for 4h and then allowed to 
cool. The solvmtwas removed in vacuo and flie residue diromatographed (sOicagel, ethyl 
acetate/heptane 1:1). Crude 4-[2-I(5-bromopyridin-2-yl)hydrazoDo]-2-(4- 
n>e&oxypheayl)ethyl]piperazine-l-caxbaldehyde was heated at 210 °C for 20 minutes. The 
cnide product was purified by preparative HPLC (RP-18. acetonitrileAwater/trifluoroacetic 
add gradient fiom 10:90:0.1 to 95:5:0.1). Appropriate fractions wexe evaporated and the 
soUd was washed with a 1:1 acetonitrile/water mixture to give the title compound (12 mg, 
0.3%). 

'H-NMR (DMSOHle): 8 1 1.90 (IH, s); 8.32 (IH. s); 8.19 (IH, s); 8.09 (2H. d); 8.08 (IH, 
s); 7.05 (2H, d); 3.80 (3H, s); 3.54 (2H, t); 3.50 (2H, t); 3.15 (2H. t); 3.06 (3H, t). 
"C-hfMRPMS0-d6): 8 160.8; 158.8; 144.8; 142.0; 131.8; 128.8; 128.7; 123 J; 122.2; 
118.7; 113.8; 110.2; 55.1; 52.4; 51.4; 45.7; 40.1. 
APa-MS m/z: 415.3 [MH+]. 
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s.ttiinn.fw7 ^1imvl-3-pvrr nl-l-vl-lH-Dvnolor?^b1PVridin^ 

5 5.Bromo-2-iAenyl-lH-pyirolo[2^-b]pyridm-3-ylainme (60 mg, 0.2 inmol) was suspended 
in acetic add (20 ml) and 2^-dimeflioxytetiBhydiDfaran (0.030 ml, 0.22 mmol) added. The 
mixture was refluxed for 1 .5h, cooled and concentrated in vacaio. The residue was 
chromatographed (silica geU heptane/ethyl acetate gradient fiom 1:0 to 0:1). Tto 

product as an off-white powder (59.1 mg, 84%). An analytical sample was fiirther purified 
10 by reoyStalUsation acetonitrileAoluHie/efliyl acetate. 

'H-NMR (DMSO-dfi): 8 12.59 (IH. bs); 8.37 (IH. s); 7.80 (IH, s); 7.40-7:25 (5H. m); 6.86 

(2H.t);6.29(2H,t). 

APa-MS m/z: 338.0/340.0 [MH+]. 

,j Example S3 

<-f^n.->. f/UtnettoxV-l)hei> YlV^-pvrrt>l-l-vl-1H-W^^ 

The title compound (25 mg. 16%) was synthesized fiom 6-hydra2ino-nicotinonitrile (70 
20 mg, OJ mmol), and H4-methoxyphenyl)-2<lH-pynoH-yl)efhanone (1 10 mg, 0.5 mmol) 

essentiaDy as described for Example 1 and purified by preparative HPLC (RP-18, 

acetonitrile/watei/trifluoroacdic add gradient fiom 10:90:0.1 to 95:5:0.1). 

'H-NMR (CDOa): 8 11.18 (IH. bs); 833 (IH, s); 8.17 (IH. s); 7.25 (2H. d); 6.94 (2H; d); 

6.76 (2H, t); 6.41 (2H. t); 3.84 (3H, s). 
2$ APa-MSm/r 315.1 [MH+]. 

pjcamDleS4 

S.RTnmo-3-(2■5-«^in1ethvl-ov^rol-1 .V^)-?-p>■envMH.tW^ml0^2.3^bbVrMil>fc 
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5-Bromo-2-phttiyl.lH-pyirolo[23-b]pyridm-3-yla^ (48 mg. 0.16 mmol) was 
suspended in acetic add (20 ml) and hexan&-2,5-dione (0.025 ml, 0,20 mmol) added. The 
mixtare was refluxed for 1 .5h and Aen concentrated in vacuo. The crude product was 
purified by preparative HPLC (RP-18, acetonitrile/water/trifluoroacetic add gradient from 
10:90:0.1 to 95:5:0.1) to give the title compound (17 mg, 29%). 

»H-NMR (DMS0^6): « 1 1-55 (IH, hs); 8.36 (IH, s); 7.77 (IH, s); 7.39-7.31 (5H, m); 5.93 

(2H.s);1.86(6H,s). 

APCI-MS m/z: 3663/368.3 [MH+J. 

Screen 

Ilk LANCE TRF assay 

The Itk kinase assay utilized recombinant human Itk kinase donudn fused with GST 
(Ghitathione S-Tiansferase). The protein was expressed in Higjj five insect cells, purified 
in one step on an affinity chromatograiAy gjutathione column and stored in 50 mM 
Tris/Ha (pH 7.6), 150 mM NaQ. 5% (w/v) mannitol, I mM DTT, 30% glycerol at -70 
*^C. The kinase substrate used in the assay was a biotinylated peptide derived ftom the Sic- 
optima] substi^ (Nair et al, J. Med. Chem., 38: 4276, 1995; biotin- 
ABEEIYGEFEAKKKK). 

The assay additions were as follows: Test compounds (or controls; 1 \iL in 100% DMSO) 
were added to black 96-well flat-bottomed plates (Greiner 655076) followed by 20 \iL Itk 
in assay buffer and the reaction was started by adding 20 fiL ATP and peptide substrate in 
assay buffer. The assay buffer constitution during phosphorylation was: 50 mM HEPES 
(pH 6.8), 10 mM MgCU 0.015% Bry 35, 1 mM DTT, 10% ^ycerol, 160 ng/wdl Itk, 2 
\M peptide substrate and 50 |iM ATP. The assay was stopped after 50 minutes (RT) by 
adding 150 \iL ice-cold Stop solution (50 mM Tris/HCl, pH 7.5, 10 mM EDTA, 0.9% 
NaCl and 0. 1 % BSA) together with LANCE reagents (2 oM PT66-Eu^\ Wallac AD0069 
and 5 jig/ml Streptavidin-APC, Wallac AD0059. Both concentrations were final in stopped 
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assay solution). The plates were measured on a Wallac 1420 Victor 2 instrument with TRF 
settings after Ih incubation, and the ratio (665 sigiial/615 signal)* 10000 was used to 
calculate die inhibition values. IC50 values wae determined using XLfit 

When tasted in the above sae«is, tfie compounds of Exanqples 1 to 54 gave IC50 vahies 
for inhibition of I& activi^ of less Aan 25 pM, indicating that the cwnpounds of the 
invention an expected to possess useful dierapeutic ^perties. 
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Claims 

L A compound of fonnula (0: 



wherein: 
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(1) 



represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms selected independently from O, S and N; said phenyl or aromatic heterocyclic 
ring being optionally substituted by one or more sobstituents sdected independently from 

4 

haiogen,Clto4allo'l,Clto4aIkoxyorC02R ; 



represents a saturated or partially unsaturated 4 to 7 membered ring, optionally 
including 1 or 2 heteroatoms independently selected from O. N and S(0)n and optionally 
15 incorporating 1 or 2 caibonyl groups; and optionally substituted by halogen, OH. CI to 4 
alkyl, CI to 4 alkoxy, CI to 4 alkanoyl, CI to 4 alkylsulphonyl or CO2R ; 

" : or represents phoiyl or a five or six membered aromatic hetcrocycUc ring containing : 

to 3 heteroatoms ind^denfly selected from O, S and N; said phenyl or aromatic 
. ^ 20 heterocyclic ring being optionally sub^tuted by <me or more substituenls selected 
:f independently from halogen, CI to 4 alkyl, CI to 4 alkoxy, OH, CN^COjR andagroiq) 

7: WrqjresentsOorabond; 
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Xiqwesoits CI to 4 attyl, -CO-, -CH2CHOHCH2- or abond; 
7 8 

YrqiresentsNR R ; 

5 or Yif^ireseats a saturated or partiaDy unsaturated 4 to 7 mcmbered ring, optionaDy 
including 1 or 2 heleroatoms independoitiy selected from O, N and S{0)n and optionally 
incorporating 1 or 2 caibonyl groups; and optionally substituted by one or more 
substituents selected independenfly from OH, CI to 4 alkyl CI to 4 aDcoxy, CI to 4 
alkanoyl. CI to 4 aIkylsul{*onyl or C02R^ 

10 

or Y represents CI to 4 alkoxy optionally farfter substituted by OH or CI to 4 alkoxy; 

R"^ r^esents H, halogen, CI to 4 alkyl» C 1 to 4 alkoxy or cyano; 

IS R^ R^ and R^ independently represent H or CI to 4 alkyl; 

R^ and R^ independently represent H, CI to 4 alkyl, -CH2CHOHCH2OH, CI to 4 alkanoyl 
or a group -O-J-K wherdn G represents -CO- or a bond ; J r^resrats CI to 4 alky 1 ; and 
Krepresents-«NRV^ or-CH(NH2)C02R^S 

20 

9 JO 

R^andR^^indepKidentlyr^>reseatHorClto4alkyl;orthegroup--NRR together 
represoits a.saturat6d 5 or 6 membered azacyclic ring; 

R^ ^ repres^ts H or C I to 4 alkyl; 

25 

n represents an integer 0, 1 or 2; 



and pharmaceutically acceptable salts thereof 
provided that: 



100655-1 SE 
* 



55 

. 1 
(i) R is at the 6-position and represents CI to 4 alkoxy and at the same time R 

rq)resmt5 optionally substituted phrayl, then R does not r^rcsent\msubstitiited4-p^ 
or unsubstituted 4-pyrimidyl; and 

5 (ii) when R^ represents 4-hydroxyphen(yl or 4-hydroxy-3-pyridy^ 

substituted by halogen, C 1 to 4 alkyl or CI to 4 alkoxy, flien R^ represents cyano; and 

(iii) flie following ttiree compounds are disdaimed - 2-(4-fluorophaiyl)-3-(4-pyridinyl)- 
lHi}yrrolot2,3-b]pyridine; 2,3-diphenyl-lH-pym)lop^-b]pyridine; and 4-methyl-2^- 
10 diphenyl-lH-pynolo[23-b]pyridina 

3 

2, Aconq)onndaccoidingtoCl8imlwherdnR represents halogen or cyano. 

3, A com^KJuiri according to Qaiml or CSaim 2 wherein Wiq>r^ 

4, A compound of formula (I), according to any one of Qaims 1 to 3, which is: 

5-bromo-3-(4-methoxyphenyl)-2-phenyl-lH-pyrrolo[2>%yridin^ 
5-bromO"3-(3-methoxyphenyl)-2-phenyl-li/-pyriolo[2^-*]pyridine; 

4- (5-bromo-2-phenyl-liir-p>TTOlo[2,3-^?]pyridin-3.yl^^ 

20 5-bromo-2-(2-furyl)-3-phenyl-lif-pyrrolo[2,3-fc]pyridine; 
3-{4-[5-bromo-2-(2-fuiyl>lK-pyiTolo[23-fe]pyriditt^^ 
l-amine; 

. 5-bromo-3-(4-nK)Tpholin4-ylphenyl)-2-phenyl-lff"P)m)lo[2^-^^^ 

: 5-bromo-2,3-diph«iyl-l^-pyrrolot2^-*]pyridine; 
y'} 25 5-bromo-2-(4-broinophenyl)-3-phenyl-lJ^-pyrn)lo[2^-^>lpyridin^ 

5- bromo-23-bis(4-methoxyphenyl>l^^pyrrolo[23-6]pyridine; 
..ir 7^-(3-{4.[5-bn>mo-2-(2-fuiyl)-l/r-pynx>lo[2,3^^^ 

/ diraediylamine; 

5-bromo-3-phenyl--2-(l^-thiazol-2-yl)-Lff-pyrrolo[2,3-6]pyiidi^^^ 

• • ■ 

y\ 30 5-bromo-3-fbran-2-yl-l-iif-pyrroIo[2,3-d]pyridine; 
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Aq5-(5-bromo-2-phenyl4-/r-p3™lo[2>%yri^^ 

5-biomo-3<5-amiTOmefliylfiiran-2-yl)-2-^^ 

5-bronio-2^-diiuran-2-jd-l^r-pyr^^ 

methyl 5-(5-lTOm<>-3-iAen3rt-l/*wnolo[23^^ 

54>romoO-pbenyl-2KlH-pynol-3-yl>lH-pynolo[2,3"b]pyrid^ 

5-bn>mo-3-phenyl-2Kl,3<>xazol.2-yl)4£f-pynt>Io[2,3-£>]^ 

3K5-bromo-2-phenyl-liy-pyiiolo[23-6]pyridin-3-yl)p^ 

1- [4-{5-bromo-2-ph«iyl-l//-pynolo[2^-6]pyridin.^^^^^ 
ylethyl)amino]pJopan-2-ol; 
l.[4<54nomo-2^heiQrl-lff-pynDlo[2,3-%yridu^ 

2- oI; 

5-bromo-3-{4-[2-(l-methylpym>Udin-2-yl)^oxy]iAenyl}-^^^ 
!>]pyiidme; 

5-bromo-2-phenyl-3-[M2i>ynoUdm4-yl^^ 

5-bromo-344-(2-morpholiiH*-yle&oxy^benyl]-2-p 

5-bromo-3<3-<2-mcMpholin-4-ylethoxy)pbenyl]-^ 

3- [4-(54)iomo-2i>henyl-Lff-pyrrdo[2,3-6]pyridm-3^^^^ 
amine; 

54)romo-3-{4-[2-(2-m^hoxyedioxy)ethoxy]phenyl}-2-phenyl-l//^^ 
5-.bromo-3-{3-[2-(l HaiethyipynDlidin-2-yl)elhoxy]phenyl} -2-phenyl-lff-pyirolo[2^- 
fe]pyridine; 

3.{4-[3-(dimcttiylamino)propoxy]phenyl}-2-phenyl-l^^ 
caxbonitrile; 

5-{[4.(5.biorao-2-phenyl-lif-pynolo[2;j-%yridin-^^ 

2- one; 

3.(4-[3^dimethylamino)propoxy]phenyl)-2K4Hnethoxyph^^^ 
6]pyridine-5-caibomtrile; 

(3-{4-[5-bromo-2K4-methoxy-phenyl)-l/r-pyrTolo[U-6]py^ 
dim^ylamine; 

3- [4^5-biomo-2-pheayl-li/-pyrrolo[2,3-6]pyridm-3-yl)^^ 
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5 J)romo-3K4-amin(miefliylphenyl>2-phenyl-l H-pynolo[2>-b]pyridine; 

5-bromo.3.[4-(4,5-dihydro-lH-imida2ol.2.yl)^^ 

5-bromo-3-[4-(4Adiniediyl-4,5-dihydio-l/5r-™^ 

pyrrolo[23-*]pyri<lia^ 
5 l/^2-ammoethyl)-4-(5-biomo-2-iiienyl-lH^^ 

3- [[4K5-bromo.2-phenyl4/r-pyrrolot2,3-4]pyridiii^^^^ 
dibydn>xypropyl)amino]piopan&-l ,2-diol; 

4- (54)iDnio-2-phenyl-l/f-pyiiolo[2,3-%yridin-^^^^ arid; 
jV*-[4-(5-bronio-2-phen3rt4/r-pynDlo[2^-^]pyridm^ 

10 3-(4-hydraxyphenyl)-2-phenyl-l/f^ynolo[2,3-%yridm^ 
3-[4-(aminomeaiyl)phcDyl]-2-phenyl-l^r-pym)lo[2,3-6]py^ 
3-(4-moipholm-4-ylphenyl)-2-phaiyl-lW-pyrrolo[23-%yri 

3- <4-hydro;OFphci^l)-2-(4-methoxyphenyl)-l^-pyrro^ 
54)romo-2<4-methoxy-phenyl)-3-pipera2in-l-yl-lH-pym>lot2,3-^^ 

15 5-bromo-2K4-inetho;Qph^yl)-3-(4-mefliylpiperazm-l-yl)-lH^ 

4- [5-bromo-2-(4-methoxy-ph«iyl)-lH-pyiiolo[2>bJpy^ 
acid tert-butyl ester, 

5- bromo-2<4-iiiethoxyphenyl>3-moiT)holin-4-yl-lH-pyiTO 

5-bromo-3<4-methanesiilfonylpiperazin-l-y0^^^ 

20 b]pyridiiie; 

4-[5-biomo-2-(4-methoxy-phenyl)-lH-pyrrolo(2,3-b]pyridm-3^^^ 

carbaldehyde; 

. 5-bromo-2-ph©Qyl-3-pynol-l-yl4H-pyrrolot2,3-b]pyridme; 

' : 5-^an(>-2'<4-melfaoxy-pheayl)-3-pyrrol-l-yl-lH"pyxrolo[^ 

:'V 25 5-bromo-3K2,5-dim^yl-pyrn)14-yl>2-phenyl-lH-pyn^^ 

3-(4-methoxyphenyl)-2-phrayl-lH-pyrrolo[2,3-4)lpyridine-5-^^ 

. . ^ : or a phannaceudcally accqatable salt of any one thereof. 

► " * 

. J 5. A con^midoffiMmula (I), according to Claim 1, or a pharmac^tically acceptable 

V4 30 salt thereof; for use as a medicament 
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6. A phamiaceutical formulation comprising a compound of formula (1), as defined in 
any one of Claims 1 to 4, or a phaimaceuticaUy acceptable salt thereof optionally in 
admixture with a pharmaceutically acceptable diluent or carrier, 

1, A method of treating, or reducing flie ride of; ahuman disease or condition in which 
inhibition of Itk kinase activity is boieficial which con^iri^ administering to a person 
suffering from or susceptible to such a disease or condition, a thaapeutically effisctive 
amount of a compound of fonnula (1), as defined in any one of Claims 1 to 4, or a 
pharmaceutically accq>table salt tfaereoC 



8. The use of a compound of fonnula (1) as defined in any one of Qaims 1 to 4, or a 
pharmaceutically acceptable salt thweot in the manufacture of e medicament for the 
treatment or prophylaxis of human diseases or conditions in which inhibition of Itk kinase 

IS activity is benefidaL 

9. The use according to Claim 8 wherein the disease is asthma. 

10. The use according to Claim 8 wherein flie disease is allergic rhinitis. 
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1 1 . A process for flie preparation of a compound of formula (I), as defined in any one of 
Qaims I to 4. and optical isomers and racemates thereof and phanoMceuticaUy acceptable 
salts thereof wMch comprises: 

reaction of a compound of formula (D): 



N NH-NHj 



(II) 

in which is as defined in Claim 1 , a ccmpound of fijrm 
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V 

(III) 

1 2 

inviduchR andR are as defined in Claim 1; 
5 and ^eie desired ornecessary converting the resultant compound of formula or another 
salt thereof; into a phaimaceutically acceptable salt ftiereof; or conv«ting one compound of 
fommla (I) into another compound of fonnula (I); and where desired converting tiie resultant 
ojmpound of &rmula (I) into an optical isomer diereof 



to 
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Abstract 

Tbere axe provided novel compounds of fonnula (Q 




(I) 

wherein R\ R and R axe as defined in the specification and phannaceuticaDy acceptable 
salts thereof, togeflier with processes for their preparation, compositions containing them 
and their use in therapy. The compounds are inhibitors of the kinase Itk. 



